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Descripti n 

The present invention is concerned with hydroxamic acid derivatives. 

The hydroxamic acid derivatives provided by the present invention are compounds of the general formula 
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wherein 



HO 



HN— 




(D 



(CH2)„ 
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30 



35 



R2 

NR2r3 



R^ r5 and R^ 



n 



represents a 5- or 6-membered N-heterocydic ring which (a) is attached via the N atom, (b) 
optionally contains N, O and/or S as additional hetero atom(s) in a position or positions other than 
adjacent to the linking N atom, (c) Is substituted by oxo on one or both C atoms adjacent to the 
linking N atom and (d) is optionally benz-fused or optionally substrtuted on one or more other C 
atoms by lower alkyl or oxo and/or on any additional N atom(s) by lower alkyl or aryl; 
represents lower alkyl and R^ represents lower alkyl or aryt, or 

represents a saturated 5-. 6- or 7-membered heterocyclic ring which optionally corrtains -NR^, -O- 
,-S-, -SO- or -SO2- as a ring member and/or which is optionally substituted by hydroxy, lower 
alkoxy. 0x0, ketalized 0x0, amino, mono(lower alkyl)amino, di(lower alkyl)amino,carboxy, lower 
alkoxycarbonyl, hydroxymethyl, lower alkoxymethyl, carbamoyl, mono(lower alkyl)carbamoyl, 
di (lower alkyl)carbamoyl or hydroxyimino; 

represents hydrogen, lower alkyl, lower alkanoyl, aryl-lower alkanoyt, lower alkoxycarbonyl. aryl- 
lower alkoxycarbonyl or mono(lower alkyl)cark5amoyl: 

each represent hydrogen or methyl, provided that at least two of these symbols represent hydro- 
gen; and 
stands for 1-4; 



40 and pharmaceuticalty acceptable salts thereof. 

The compounds of formula I possess valuable pharmacological properties. In particular, they are collagenase 
inhibitors arxl can be used in the control or prevention of degenerative joint diseases such as rheumatoid arthritis and 
osteoarthritis or in the treatment of invasive tumours, atherosclerosis or multiple sclerosis. 

Objects of the present invention are the compounds of formula I and their pharmaceutically acceptable salts per se 

45 and for use as therapeutically active substances; a process for the manufacture of said compounds arxJ salts; Interme- 
diates useful In said process; medicaments containing said compourxJs and salts and the manufacture of these medi- 
caments; arxJ the use of said compounds and salts in the control or prevention of illnesses or in the improvement of 
health, especially In the control or prevention of degenerative joint diseases or in the treatment of invasive tumours or 
atherosclerosis, or for the manufacture of a medicament for the corttrd or prevention of degenerative joint diseases or 

50 for the treatment of invasive tumours, atherosclerosis or multiple sclerosis. 

US 4,743,587 describes hydroxamic add based collagenase inhibitors having a similar basic structure as the com- 
pounds of the present invention. However, the prior art compounds considerably differ in the relevant side-chain groups. 
The same applies to WO 90/05716 which discloses conpounds having a structure more closely related to the one dis- 
closed in the US patent than to the compounds of the present invention. 

55 As used In this Specification, the term "lower alkyP, alone or in combination, means a straight-chain or branched- 
chain alkyl group containing a maximum of six, preferably one to four carbon atoms, such as methyl, ethyl, n-propyt, iso- 
propyl, n-butyl, sec.butyl, isobutyl. tert.butyl, n-pentyl. n-hexyl and the like. The term "lower alkoxy", alone or in combi- 
nation, means a straight-chain or branched-chain alkoxy group containing a maximum of six, preferably one to four 
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carbon atoms, such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert.butoxy and the like. The term "aryi" means 
phenyl which is optionally substituted by lower alkyi, lower alkoxy and/or halogen, i.e. fluorine, chlorine, bromine or 
iodine. The term "lower alkanoyi". alone or in combination, means an acyl group derived from an alkanoic acid contain- 
ing up to six carbon atoms, e.g. acetyl, propionyl, butyryl, isobutyryl and the like. A ketalized oxo group can be, for exam- 
5 pie, ethyl enedioxy 

The compounds of formula I form pharmaceutically acceptable salts with bases such as alkali metal hydroxides 
(e.g. sodium hydroxide arxf potassium hydroxide), alkaline earth metal hydroxides (e.g. calcium hydroxide and magne- 
sium hydroxide), ammonium hydroxide and the like. The compounds of formula I which are basic form pharmaceutically 
acceptable salts with acids. As such salts there come into consideration not only salts with inorganic acids such as 

10 hydrohalic acids (e.g. hydrochloric acid and hydrobromic acid), sulphuric acid, nitric acid, phosphoric acid etc, but also 
salts with organic acids such as acetic acid, tartaric acid, succinic acid, fumaric acid, maleic acid, malic acid, salicylic 
acid, citric acid, methanesulphonic acid, p-toluenesulphonic acid etc. 

The compounds of formula I contain at least two asymmetric carbon atoms and can accordingly exist as optically 
active enantiomers, as diastereoisomers or as racemates. The present invention is intended to embrace all of these 

15 forms. 

Conpounds of formula I in which the N-heterocyclic ring optionally contains as additional hetero atom(s) one or 
two N atoms, one N atom and one O atom or one O atom are prefened. Especially preferred rings denoted by are 
those of the formulae: 
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25 
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45 in which 

and R® each represent hydrogen or together represent an additional bond or the remainder of a fused benzene 
ring; 

R^o represents hydrogen, lower alkyI or aryl; 

50 X represents -CO-, -CHg-. -CH(lower alkyl)-, -C(lower alkyOg-, -NH-, -N(lower alkyt)- or -0-; and 

Y represents -0-, -NH- or -N(lower alkyl)-. 

Examples of such rings are 2-oxo-1-pyrrolidinyl. 2.5-dioxo-1 -pyrrolidine, phthalimido. 1 .2-dimethyl-3.5-dioxo-1 ,2,4-tria- 
zolidin-4-yl, 3-methyl-2,5-dioxo-1 -imidazolidinyl, 3.4.4-trimethyl-2.5-dioxo-1 -imidazolidinyl, 2-methyl-3.5-dioxo-1 ,2,4- 
55 oxadiaxol-4-yl, 3-methyl-2,4,5-triQxo-1 -imidazolidinyl, 2. 5-dioxo-3-pheny!-1 -imidazolidinyl and 2,6-dioxopiperidino. 
Those rings of formulae (b) and (c), especially phthalimido, 1,2-dimethyl-3.5-dioxo-1,2,4-triazolidin-4-yl, 3-methyl-2,5- 
dioxo-1 -imidazolidinyl or 3. 4,4-trimethyl-2,5-dioxo-1 -imidazolidinyl, are particularly preferred. 

Compounds of formula I in which NR^R^ represents a 5-. 6- or 7-membered saturated heterocyclic ring as defined 
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earlier are preferred. Such rings include 1-pyrroIidinyl, piperidino. l-piperazinyl, 4-methyl-1-pipera2iny1, hexahydro-1- 
pyridazinyl, morpholino, tetrahydro-1,4-thiazin-4-yl, tetrahydro-1,4-thia2in-4-yl 1 -oxide. tetrahydro-1,4-thiazin-4-yl 1,1- 
dioxide and octahydro-1-azocinyl which can be substituted in the manner even earlier; for example 2-(methylcar- 
bamoyl)-1i3yrrolidinyt, 2-(hydroxymethyl)-1-pyrrolidinyl, 4-hydroxypiperidino, 2-(methylcarbamoyl)piperidino, 4-hydrox- 

5 yiminopiperidino. 4-methoxypiperidino, 1,4-dioxa-8-azaspiro-[4.5]decan-8-yl, hexahydro-3-(methy!carbamoyl)-2- 
pyridazinyl and hexahydro-1-(benzyloxycarbonyl)-2-pyridazinyl. Compounds of formula I in which NR^R^ represent a 6- 
membered saturated heterocyclic ring, particularly morpholino, tetrahydro-1,4-thiazin-4-yl, 4-hydroxypiperidino or hex- 
ahydro-3-(methylcarbanrK)yl-2-pyridazinyl, are especially preferred. 

Compounds of formula I in which R^, R^ and each represent hydrogen and R^ represents methyl are also pre- 

10 f erred. 

Further, compounds of formula I in which n stands for 1 or 2 are preferred. 
The most preferred compounds of formula I are: 

4-[2(R)-[1 (R or S)-(hydroxycarbamoyl)-2-phthalimido-ethyI)-4-methylvaleryl]morpholine. 
15 4-[2(R)-[1 (R or S)-(hydrQxycarbamoyl)-2-phthaIimido-ethyI]-4-methytva!eryI]tetrahydro-1 .4-thia2ine, 
1 -[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-phthaIimido-ethyI]-4-methylvaleryI]-4-piperidinol, 
1 -[2(R)-[1 (R or S)-(hydroxycaitamoyl)-2-(1 .2-dimethyl-3,5-dioxo-1 ,2,4-triazolidin-4-yl)ethyl]-4-methylvaleryl]-pipe- 
ridine. 

4-[2(R)-[1 (R or S)-{hydroxycarbamoyl)-2-(3-methyl-2.5-dioxo-1 -imidazolidinyl)ethyl]-4-methylvaleryl]tetrahydro- 
20 1 ,4-thiazine, 

hexahydro-2-[2(R)-[1(R or S)-(hydroxycarbanfX)yl)-2-phthalimido-ethyl]-4-methyIvaleryl]-N-methyl-3(S)-pyridazine- 
carboxamide and 

1 -[2(R)-[1 (R or S)-(hydroxycart)amoyl)-2-(3,4,4-trimethyl-2,5-dioxo-1-imidazolidinyl)ethyf]-4-methylvaleryI]-4-pipe- 
ridinol. 

25 

According to the process provided by the present invention, the compounds of formula I and their pharmaceutically 
acceptable salts are manufactured by 

(a) reacting an acid of the general formula 

30 



35 



40 




45 

wherein R^ R^. R^, R'*, R^ R®. R^ and n have the significance given earlier, 
with a compound of the general formula 

H2N-OZ (III) 

50 

wherein Z represents hydrogen. tri(lower alky1)s)lyl or diphenyl(lower alkyl)sityl, 
and, where required, cleaving off any diphenyl(lower alkyl)silyl group present in the reaction product, or 
(b) catalytically hydrogenating a compound of the general formula 

55 
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wherein , R^, R^, R^, R^, R^, R^ and n have the signrficance given earlier and Bz represents benzyi. 

arid, 

ff desired, converting a compourxi of formula I obtained into a pharmaceutically acceptable salt. 

The reaction of an acid of formula II with a compound of formula III in accordance with embodiment (a) of the proc- 
ess can be carried out in a known manner, for example in an inert organic solvent such as dimethyHormamide or the 
like using hydroxybenzotriazole in the presertce of a condensation agent such as 1-ethy1-3-(3<limethylaminopropyl)car- 
bodiimide hydrochloride at about 0*C to about room temperature. Preferred compourxis of formula Ml are those in which 
Z represents hydrogen, tert.butyl-dimethylsilyl or tert.butyldiphenylsilyL When a compound of formula HI in which Z rep- 
resents tri(lower alkyl)silyl is used, this group is cleaved off during the reaction and working-up, and a compound of for- 
mula I is obtained directly. On the other hand, when a compound of formula 111 in which Z represents dtaryl- (lower 
alkyl)silyl is used, this group remains in the reaction product and must sut>sequently be cleaved off in a known manner, 
for example by means of fluoride ions. 

The catalytic hydrogenation of a compourxi of formula IV in accordance with embodiment (b) of the process can be 
carried out in a manner known per se; for example in an inert organic solvent using hydrogen in the presence of a noble 
metal catalyst. Suitable inert organic solvents are, for example, lower alkanols such as methanol, ethanol, etc. With 
respect to the catalyst, this can be, for example, a platinum, palladium or rhodium catalyst which can be supported on 
a suitable carrier material. Palladium-on -charcoal is the preferred catalyst. The temperature and pressure are not criti- 
cal, although for convenierx;e the catalytic hydrogenation is preferably carried out at room temperature and under 
atmospheric pressure. 

Compounds of formula I can be converted into pharmaceutically acceptable salts by treatment with bases arxJ 
basic compounds of formula I can be converted into pharmaceutically acceptable salts by treatment with acids. Such 
treatments can be carried out in a conventional manner. 

The acids of formula It which are used as starting materials in embodiment (a) of the process are novel and form a 
further object of the present invention. 

The acids of formula II can be prepared, for exanple, as illustrated in the following Reaction Scheme in which R\ 
R^. R^, R"*, R^, R^, R^, Bz and n have the significance given earlier ard tBu represents tert.butyl. 
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Reaction Scheme 




Having regard to the foregoing Reaction Scheme, in the first step an alkanetricarboxylate of formula V is reacted 
with a bronrroalkyl-substituted N-heterocycle of formula VI to give a compound of formula VII. This reaction can be car- 
ried out in a generally known manner, for exanrple by treating the alkane-tricarboxylate in an inert organic solvent such 
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as dimethyl-formamide with a strong base, e.g. an alkali metal hydride such as sodium hydride, subsequently adding 
the bromoalkyl-substituted N-heterocycle and then allowing the reaction to proceed, preferably at room temperature. 

The compound of formula VII obtained is then debenzylated to a compound of formula Vtll in a manner known per 
se, for example by hydrogenation in an inert organic solvent, e.g. a lower alkanol such as methanol or ethanol, in the 
5 presence of a catalyst such as palladium-on-charcoal. 

The subsequent decarboxylation of a compound of formula VIII to a compound of formula IX is also carried out in 
a known manner, for example by heating in an aromatic solvent such as benzene or toluene in the presence of a base 
such as N-methylnoorpholine. 

In the next step a compound of formula tX is reacted with an amine of formula X to give a compound of formula XI. 
10 This reaction can be carried out in a manner kr>own per se. For example, the reaction is conveniently carried out in an 
inert organic solvent such as dimethylformamide or the like using hydroxybenzotriazole in the presence of a condensa- 
tion agent such as 1- ethyl -3-(3-dimethyIaminopropyl)cartxxjiimide hydrochloride or by converting the compound of for- 
mula IX with oxalyl chloride into the corresponding chloride and reacting this with the amine, expediently in the 
presence of a base such as triethylamine at alx)ut 0-25°C. 
15 In the final step, a compound of formula XI is deprotected to give a desired acid starting nnaterial of formula II. This 
deprotection can be carried out in a manner known per se, for example by treatment with trifluoroacetic acid. 

If desired, a conpound of formula XI can be functionally modified prior to the deprotection step. Thus, for exarrple, 
a compound of formula XI in which NR^R^ represents a saturated 5-, 6- or 7- member ed heterocyclic ring containing - 
S- as a ring member can be oxidized in a known manner, e.g. using a per acid such as m-chloroperbenzotc acid, to a 
20 corresponding compound which contains -SO- or -SO2- as a ring member. 

The compounds of formula IV which are used as starting materials in embodiment (b) of the process are novel ard 
form a further object of the present invention. 

The compounds of formula IV can be prepared, for example, by reacting an acid of formula II with O-benzylhydrox- 
ylamine. This reaction can be carried out in a known manner, for example in an inert organic solvent such as dimethyl- 
25 formamide using hydroxybenzotriazole in the presence of a condensation agent such as 1-ethyl-3-(3- 
dimethylaminopropyl)cartxxliimide hydrochloride. 

The remaining compounds which are used as intermediates or reactants in the manufacture of the compounds of 
formula I are known compounds or analogues of known compounds which can be prepared in a similar manner to the 
known compourxis. 

30 As mentioned earlier, the compounds of formula I and their pharmaceutically acceptable salts are collagenase 
inhibitors. The in vitro collagenase inhibiting activity of the present compounds arxJ salts can be demonstrated using 
collagenase obtained from a culture of human synovial fibroblasts according to the method of Dayer J-M et al., Proc. 
Natl. Acad. Set. USA (1976), 73 945. following activation of the procollagenase in the conditioned medium by treatment 
with trypsin. Collagenase activity was measured using ^'^C-acetylated collagen type I from rat tail tendons as the sub- 

35 strate artd employing the miaotitre plate assay method of Johnson- Wint, B. Anal. Biochem. (1 980), 1 04, 1 75. The IC50 
is that concentration of a compound or salt of the present invention in the enzyme digestion which reduces substrate 
cleavage and solubilization to 50% of that achieved by the enzyme alone. 

The results obtained in the foregoing test with representative compounds and salts of this invention are compiled 
in Table I hereinafter: 

40 



Table I 





Conpound of formula 1 


IC50 (nM) 


45 


A 


10 




B 


6 




C 


5 




D 


15 


50 


E 


7 




F 


1.2 
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Table I (continued) 



Compound of formula I 



IC50 (nM) 



6.9 



Conpound A: 4-[2(R)-[1(R or S)-(Hydroxycarbamoyl)-2-phthalimidoethyl]-4-methytvaleryl]morpholine. 
Compound B: 4-[2(R)-(1(R or S)-(Hydroxycarbamoyl)-2-phthalimidoethyll-4-methytvaleryl]tetrahydro-1,4-thiazine- 
Compound C: 1-[2(R)-[1(R or S)-(HydroxycarbanToyl)-2-phtha!imidoethyl]-4-methylvaleryl]-4-piperidirK)L 
Compound D: 1-I2(R)-[1(R or S)-(Hydroxycarbamoyt)-2-(1.2<limethyl-3,5<lioxo-1,2,4-tria2olidin-4-yl)ethyI]-4-meth 
ylvalery1]piperidine. 

Compound E: 4-[2(R)-[1(R or S)-(HydroxycarbanToyl)-2-(3-methy!-2,5<iioxoO-imidazo!kjinyl)ethyl]-4-methylva- 
lerylJtetrahydro-1 .4-thiazine- 

Compound F: Hexahydro-2-[2(R)-(1(R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl]-4-methytvaleryl]-N-methyl- 
3(S)-pyrida2ine- carboxamide. 

Compound G: 1-[2(R)-[1(R or S)-{Hydroxycarbamoyl)-2-(3.4,4-trimethyl-2,5<iioxo-1-imida2drdinyf)ethyl]-4-meth^ 
valeryl]-4-ptperidinol 



The compounds of formula I and their pharnnaceutically acceptable salts can be used as medicaments, for exanple 
in the form of pharnr^ceutical preparations. The pharmaceutical preparations can be administered orally, e.g. in the 
form of tablets, coated tablets, drag6es, hard and soft gelatine capsules, solutions, emulsions or suspensions. However, 
they can also be administered rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection solu- 
tions. 

For the manufacture of pharmaceutical preparations the compounds of formula I and their pharmaceutically 
acceptable salts can be formulated with therapeutically inert, inorganic or organic carriers. Lactose, corn starch or 
derivatives tiiereof, talc, stearic acid or its salts can be used, for example, as such can'iers for tablets, coated tablets, 
drag^es and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, 
fats. seml'Solid and liquid polyols and the tike. Depending on the nature of the active ingredient no carriers are, however, 
generally required in the case of soft gelatine capsules. Suitable carriers for the manufacture of solutions and syrups 
are. for example, water, polyols. saccharose, invert sugar, glucose and the like. Suitable carriers for tiie manufacture of 
injection solutions are, for example, water, alcohols, polyols, glycerine, vegetable oils and the like. Natural and hardened 
oils, waxes, fats, semi-liquid polyols and the like are suitable carriers for the manufacture of suppositories. 

The pharmaceutical preparations can also contain preservatives, stabilizers, wetting agents, emulsif iers. sweeten- 
ers, colorants, flavorants. salts for adjustment of the osnrtotic pressure, buffers, coating agents or antioxidants. 

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt thereof and a therapeuti- 
cally acceptable carrier as well as a process for the manufacture of such medicaments are also objects of the present 
invention. This process comprises mixing a compound of formula I or a pharmaceutically acceptable salt thereof with a 
therapeutically inert carrier material and bringing the mixture into a galenical administration form. 

As mentioned earlier, the compounds of formula I and their pharmaceutically acceptable salts can be used in the 
control or prevention of illnesses, especially in the control or prevention of degenerative joint diseases or in the treat- 
ment of invasive tumours, atherosclerosis or multiple sclerosis. The dosage can vary within wide limits and will, of 
course, be adjusted to the individual requirements in each particular case. In general, in the case of administration to 
adults, a daily dosage of from about 5 mg to about 30 mg, preferably from about 10 mg to about 15 mg. shoukJ be 
appropriate, although the upper limit may be exceeded when tiiis is found to be expedient. The daily dosage can be 
administered as a single dosage or in divided dosages. 

The following Examples illustrate the present invention in more detail. In these Exanples all tenrperatures are given 
in degrees Celsius. 

Example 1 

A solution of 0.15 g of 1-[2(R))-[1(R or S)-carboxy-2-phthalimidoethyl]-4-methylvaleryl]pyrrolidine (diastereoisomer 
1) in 3 ml of dry dimethylformamide was cooled to 0**C while stirring under nitrogen and treated successively with 0.075 
g of 1 -hydroxybenzotriazole, 0.12 g of 0-(tert.butyldimethyIsilyl)hydroxylamine. 0.075 ml of N-methylmorpholine and 
0.O94 g of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride. The mixture was allowed to warm to room 
temperature and was stirred overnight. The solvent was evaporated and the residue was treated witii 5 ml of 5% aque- 
ous sodium hydrogen carbonate solution. The product was extracted with three portions of ethyl acetate and the com- 
bined extracts were washed with 1.0M hydrochloric acid and aqueous sodium chloride solution. After drying over 
anhydrous nragnesium sulphate the solvent was evaporated and tiie residue was triturated with a mixture of etiier and 
hexane. The solid was filtered off and dried to give 0.09 g of 1 -(2(R)-[1(R or S)-(hydroxycart>amoyl)-2-phthalimidoetiiyl]- 
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4-methylvaleryl]pyrrolidine (diastereoisomer 1) in the form of a wfiite powder: nmr (MeOD): 7.84-7.71 (m,4H); 3.78-3.70 
(m.SH); 3.54-3.43 (m,1H); 3.23-3.15 (mj H); 3.05-2.90 (m.3H); 2.06-1.86 (m.2H); 1 .83-1.71 (m,2H), 1.58-1.49 (m.lH); 
1.43-1.32 (m.lH); 1.23-1.14 (m,lH); 0.87 (d,3H,J=6); 0.81 (d,3KJ=6); MS 402 (M+H)\ 

The starting nnaterial was prepared as follows: 

5 

(i) A solution of 0.41 g of an approxirriately 6:1 mixture of diastereoisomer 1 and diastereoisomer 2 of 2(R)-[1(R or 
S)-(tert.butoxycartx)nyl)-2-phthalimtdoethyl]-4-methylvaleric acid in 5 ml of dry dimethylformamide was cooled to 
0°C while stirring urxier nitrogen and treated successively with 0.16 g of 1 -hydroxybenzotriazole. 0.1 g of pyrrolid- 
ine, 0.13 ml of N-methylmorpholine and 0.23 g of 1-ethyl-3-(3-dimethylamino propyl)carbodiimide hydrochloride. 

10 The mixture was allowed to warm to room temperature and was stirred overnight. The solvent was evaporated arxi 
the residue was treated with 20 ml of 5% aqueous sodium hydrogen carbonate solution. The product was extracted 
with three portions of ethyl acetate and the combined extracts were washed with 5% citric acid and aqueous 
sodium chloride solution. After drying over anhydrous magnesium sulphate the solvent was evaporated to give 0.5 
g of a colourless gum which was purified by flash chromatography on silica gel using hexane/ethyl acetate (5:4) for 

15 the elution. After elution of the faster rrxjving product (diastereoisomer 2) there was obtained 0.365 g of 1-[2(R)- 
[1(R or S)-(tert.butoxycarbonyl)-2-phthalimidoethyl)-4-methylvaleryl]pyrrolidine (diastereoisomer 1) in the form of a 
colourless gum; nmr (MeOD): 7.88-7.79 (m.4H); 3.99-3.93 (m,1 H); 3.78-3.66 (m,2H); 3.60-3.53 (m,1H); 3.39-3.30 
(m.lH); 3.27-3.21 (m.lH); 3.19-3.13 (m,1H); 3.06-2.99 (m,1H); 2.10-1.96 (m,2H); 1.92-1.83 (m,2H); 1.76-1.68 
(m.lH) 1.53-1.42 (m.1H). 1.33 (s.9H); 1.30-1.20 (m.lH); 0.95 {d.3H.J=6); 0.88 (d.3H,J=6). 

20 (ii) A solution of 0.35 g of 1-[2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-phthalimidoethyl)-4-methylvaleryl]pyrrolidine 
(diastereoisomer 1) in 10 ml of dichloromethane was treated with 3 ml of trifluoroacetic acid. The mixture was 
stirred at room temperature for 2 hours and 10 ml of toluene were added. The solvent was evaporated and the res- 
idue was reevaporated a further three times with 20 ml portions of toluene. The residue was crystallized from ether 
to give 0.161 g of 1-[2(R)-[1(R or S)-carboxy-2-pNhalimidoethryt]-4-methylvaleryl]- pyrrolidine (diastereoisomer 1) in 

25 the form of a white solid; nmr (MeOD): 7.86-7.75 (m,4H); 3.92 (dd.1H.J=1 1,6); 3.80 (dd,1H. J=11,6); 3.74-3.67 
(m.lH): 3.55-3.46 (m.lH); 3.32-3.18 (m,2H); 3.13-2.99 (m.2H); 2.06-1.90 (m.2H); 1.87-1.77 (m.2H): 1.71-1.62 
(m,1H): 1.52-1.40 (m,1H); 1.33-1.25 (m,1H); 0.92 (d.3H,J=6); 0.86 (d,3H,J=6): MS: 387 (M-t-H)\ 

Example 2 

30 

In a manner analogous to that described in the first paragraph of Example 1, from 0.155 g of 1-[2(R)-[1(R or S)- 
carboxy-2-phtha!imidoethyl]-4-methyivaleryl]ptperidine (diastereoisomer 1), prep>ared in a manner analogous to that 
described in Example 1(i)-(ii), there was obtained 0.1 g of 1-[2(R)-[1(R or S)-(hydroxycarbannoyi)-2-phthalimidoethyl]-4- 
methylvaleryl]p(peridine (diastereoisomer 1) in the form of a white powder; nmr (MeOD): 7.88-7.76 (m,4H); 3.89 
35 (dd.1H.J=11,6); 3.86-3.77 (m.lH); 3.70-3.58 (m.3H); 3.37-3.24 (m,2H); 2.99-2.93 (m,lH); 1.78-1.53 (m.6H); 1.52- 
1.36(m,2H); 1.23-1.14 (m,1H); 0.93-0.85 (m.6H); MS: 416 (M+H)^. 

Example 3 

40 In a manner analogous to that described in the first paragraph of Example 1, from 0.283 g of 4-[2(R)-[1(R or S)- 
carboxy-2-phthalimidoettiyG-4-methylvaIeryl]morpholine (diastereoisomer 1). prepared in a manner analogous to that 
desaibed in Example 1(i)-(ii). there was obtained 0. 12 g of 4-[2-(R)-[1(R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl]- 
4-methylvaleryl]morpholine (diastereoisomer 1) in the form of a white powder; nmr (MeOD): 7.87-7.76 (m,4H); 3.87 
(dd,1H.J=11.6); 3.83-3.70 (m,3H); 3.68-3.60 (m,3H); 3.59-3.51 (m,2H); 3.47-3.39 (m.1H); 3.32-3.23 (m,1H); 2.99-2.92 

45 (m,1H); 1.66-1.58 (m,1H); 1.47-1.36 (m,1H); 1.24-1.14 (m,1H); 0.91-0.84 (m,6H); MS: 418 (M+H)"'. 

Example 4 

In a manner analogous to that described in the first paragraph of Example 1. from 0.16 g of 1 -[2(R)-[1(R or S)-car- 
50 boxy-2-phthalimidoethyl]-4-methylvaleryl]hexahydroazepine (diastereoisomer 1), prepared in a manner analogous to 
that described in Example 1(i)-(ii), there was obtained 0.13 g of 1-[2(R)-[1(R or S)-(hydroxycarbamoyt)-2-phthalimidoe- 
thyl]-4-methylvaleryl]hexahydroazepine (diastereoisomer 1) in the form of a white powder; nmr (MeOD); 7.88-7.76 
(m.4H): 3.95 (dd,1H.J=11,6); 3.84-3.76 (m.lH); 3.70-3.54 (m,3H); 3.37-3.25 (m.2H); 2.97-2.89 (m.lH); 1.94-1.77 
(m.2H); 1.75-1.53 (m.7H); 1.51-1.40 (m.lH); 1.27-1.19 (m,1H); 0.92 (d.3H.J=6); 0.88 (d,3H,J=6); MS: 430 (M-t-H)*. 

55 

Example 5 

In a manner analogous to that described in the first paragraph of Example 1. from 0.28 g of 4-[2(R)-[1(R or S)-car- 
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boxy-2-phthalimicloethyt]-4-methy(valeryqtetrahyclro-1,4-thiaztne (diastereoisomer 1), prepared in a manner analogous 
to that described in Exanple 1(i)-{ii), there was obtained 0.14 g of 4-[2(R)-[l(R or S)-(hydroxycarbanaoyt)-2-phthaltmi- 
doethylJ-4-methylvaleryl]tetrahydro-1 ,4-thiazine (diastereoisonaer 1) in the form of a white solid; nnnr (MeOD): 7.84-7.73 
(m,4H): 4.09-4.01 (m,1H): 3.93-3.81 (m.3H); 3.63-3.53 (m.2H); 3.29-3.21 (m.lH); 2.95-2.87 (m,1H); 2J6-2.69 (m.1H); 
5 2.67-2.59 (m.lH); 2.57-2.46 (m,2H); 1.63-1.55 (m.lH); 1.43-1.32 (m,1H); 1.20-1.12 (m.lH); 0.86 (d.3H.J=6); 0.83 
(d.3H,J=6); MS: 434 (M+H)+. 

Example 6 

10 In a manner analogous to that described in the first paragraph of Example 1, from 0.36 g of 1 -[2(R)-[1 (R or S)-car- 
boxy-2-phthaIimidoethyl]-4-methytvaleryI]-4-piperidinol (diastereoisomer 1), prepared in a manner analogous to that 
desaibed in Example 1{i)-(ii), there was obtained, after purification of the crude product by flash chromatography on 
silica gel using dichloromethane/methanol (16:1) for the elution, 0.053 g of 1-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2- 
phthalimidoethyl]-4-methylva!eryll-4-piperidinol (diastereoisomer 1) in the form of a white powder; nmr (f^eOD): 7.88- 

15 7.76 (m.4H); 4.15-3.79 (m,4H); 3.67-2.84 (m.5H): 2.06-1.73 (m.2H); 1.70-1.14 (m.5H); 0.95-0.84 (m.6H); MS: 432 
(M+H)+. 

Exannple 7 

20 In a manner analogous to that described in Exannple 1, from 0.557 g of 2(R)-[1(R or S)-carboxy-2-phthalimidoe- 
thyl]-N,N,4-trimethylvaleramide (diastereoisomer 1), prepared in a manner analogous to that described in Example 1 (i)- 
(ii). there was obtained, after purification of the product by flash chromatography using 2% methanol in dichloromethane 
for the elution, 0.053 g of 2(R)-[1 (R or S)-(hydroxycarbamoyl)-2-phthalimidoethyI]-N,N,4-trimethylvaleramide in the form 
of a white solid; nmr (MeOD): 7.85-7.75 (m,4H); 3.84 (dd.J=14,7.1H): 3.68 (dd,J=14J0.1H); 3.18 (s.3H); 2.98-2.93 

25 (m.1H): 2.75 (s,3H); 1.6-1.53 (m.lH); 1.4-1.3 (m.lH); 1.23-1.14 (m.1H); 0.88 (dJ=8,3H); 0.84 (d.J=8.3H). MS: 376 
(M+H)*. 

Example 8 

I 

30 In a manner analogous to that described in the first paragraph of Example 1, from 0.59 g of an approximately 6:1 
mixture of diastereoisomer 1 and diastereoisomer 2 of N^-[2(R)-[1(R or S)-carboxy-2-phthalimidoethyl]-4-methylva- 
leryl]-N^-methyl-L-prolinamide, prepared in a manner analogous to that described in Example 1(i)-(ii), there was 
obtained, after crystallization of the product from a mixture of dichloromethane and ether, 0.12 g of diastereoisomer 1 
of N^-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]-N^-methyl-L-prolinamide in the form of 

35 a while solid; nmr (MeOD): 7.86-7.75 (m.4H): 4.12-4.07 (m,1 H); 3.92-3.83 (m.2H); 3.74-3.64 (m,2H); 3.13-3.04 (m.1 H); 
2.93-2.86 (m.1H); 2.67 (s,3H); 2.19-1.96 (m.3H); 1.91-1.82 (m.lH); 1.75-1.65 (m.lH); 1.64-1.55 (m,1H); 1.23-1.14 
(m,1H): 0-93 (d,3H.J=6); 0.86 (d,3H.J=6); MS: 458 (M)-'. 

Exanrple 9 

40 

In a manner analogous to that desaibed in the first paragraph of Example 1, except that the reaction was only 
allowed to proceed for 3 hours, from 0.31 g of 1 -[2(R)-[1 (R or S)-cartx)xy-2-phthalimidoethyl]-4-methylvaleryl]-2(S)-pyr- 
rolidinemethanol (diastereoisomer 1) there was obtained, after purification of the product by flash chromatography 
using dichloromethane/methanol (12:1) for the elution and crystallization from a mixture of ethyl acetate and ether, 0.06 
45 g of 1-[2(R)-[1(R or S)-(hydroxycart>amoyl)-2-phthalimidoethyl]-4-methylvaIeryl]-2(S)-pyrrolidinemethanol (diastereoi- 
somer 1) in the form of a white sdid; nmr (MeOD): 7.88-7.77 (m,4H); 3.86-3.73 (m.4H); 3.63-3.50 (m,2H); 3.98-3.27 
(m,1H); 3.10-2.92 (m.2H): 2.07-1.83 (m.4H): 1 .62-1.43 (m,2H); 1.28-1.17 (m.lH); 0.97-0.83 (m.6H); MS: 432 (M+H)+. 

The starting material was prepared as follows: 

A solution of 0.355 g of 1-[2(R)-[1(R or S)-(tertbutoxycart)onyl)-2-phthalimidoethyl]-4-methylvaleryl]-2(S)-pyrrolid- 
50 inemethanol (diastereoisomer 1), prepared in a manner analogous to that described in Example 1 (i), in 7 ml of toluene 
was treated with 0.07 g of 3-methyl-3-pentenol and 0.7 ml of trimethylsilyl bromide. The mixture was stirred under a dry 
nitrogen atmosphere for 1 .5 hours and then the solvent was evaporated. After three further evaporations from 10 ml of 
toluene each time there was obtained 0.31 g of a pale brown foam containing 1-[2(R)-{1(R or S)-carboxy-2-phthalimi- 
doethyl]-4-methylvaleryl]-2(S)-pyrrolidinemethanol (diastereoisomer 1) which was used without further purification. 

55 

Example 10 

In a manner analogous to that described in the first paragraph of Example 1 , from 0.568 g of an approximately 6:1 
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mixture of diastereoisomer 1 and diastereoisomer 2 of 1-[2(R)-[1(R or S)-carboxy-2-phthalimidoethyI]-4-methytvaleryl]- 
4-methylpiperazine hydrobromide, prepared in a manner analogous to that described in Example 9(i), there was 
obtained, after purification of the product by flash chromatography on silica gel using dichloromethane/methanol (12:1) 
for the elution and precipitation of the hydrochloride by the addition of hydrogen chloride in ethyl acetate, 0.105 g of 1- 
[2(R)-1(R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl]-4-methytvaleryl]-4-methylpipera2ine hydrochloride (diastereoi- 
somer 1) in the form of a white solid; nmr (MeOD): 7.89-7.79 (m,4H); 4.18-3.80 (m,4H); 3.74 (dd,1H,J=1 1.5); 3.48-3.18 
(br m.6H); 2.93-2.84 (m.4H); 1.76-1.67 (m,1H); 1.52-1.42 (m.lH), 1.35-1.27 (m,1H); 0.93 (d,3KJ=6); 0.89 
(d,3H,J=5.5); MS: 431 (M+H)r 

Example 1 1 

In a manner analogous to that described in the first paragraph of Example 1. from 0.29 g of 4-[2(R)-[1(R or S)-car- 
boxy-2-phthalimidoethyl]-4-methylvaleryl]tetrahydro-1,4-thiazine 1.1-dioxide (diastereoisomer 1), there was obtained 
0.13 g of 4-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]tetrahydro1,4-thiazine 1,1-dioxide 
(diastereoisomer 1) in the form of a white solid; nmr (MeOD): 7.88-7.75 (m,4H); 4.33-4.23 (m,1H); 4.20-4.04 (m,2H); 
3.93 (dd,1H.J=11,6); 3.87-3.78 (m.lH); 3.73 (dd,1H,J=11.5); 3.44-3.28 (m,3H); 3.22-3.03 (m.3H); 2.97-2.90 (m,1H); 
1.67-1.57 (m.lH); 1.51-1.38 (m,1H); 1.34-1.25 (m,1H); 0.93-0.84 (m,6H); MS: 466 (M+H)-". 

The starting material was prepared as follows: 

(i) A solution of 0.3 g of 4-[2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-phthalimidoethyl]-4-methylvaleryf]tetrahydro-1,4- 
thiazine (diastereoisomer 1) in 20 ml of dichloromethane was cooled to 0°C and treated with 0.3 g of 85% m-chlo- 
roperoxybenzoic acid. The mixture was stirred at ambient temperature overnight and then the solution was washed 
twice with 5% aqueous sodium hydrogen cart>onate solution, dried over anhydrous magnesium sulphate and evap- 
orated to give a white foam. After purification by flash chromatography on silica gel using ethyl acetate/hexane (2:3) 
for the elution there was obtained 0.33 g of 4-[2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-phthalimidoethyl]-4-methylva- 
leryl]-tetrahydro-1 ,4-thiazine 1 ,1 -dioxide (diastereoisomer 1) in the form of a white foam which solidified to a white 
solid; nmr (MeOD); 7.89-7.78 (m,4H); 4.36-4.23 (m,2H); 4.11 (dd,1H,J=11,7); 4.07-3.98 (m.lH); 3.85-3.73 (m,2H); 
3.44-3.18 (m,2H); 3.21-3.05 (m.4H); 1 .73-1.64 (m,1H); 1 .61-1.59 (m,1H); 1.40-1.32 (m.lH); 1.28 (s,9H); 0.95-0.88 
(m.4H). 

(ii) In a manner analogous to that described in Example 1 (ii), from 0.33 g of 4-[2(R)-[1 (R or S)-(tert.butQxycarbonyl)- 
2-phthalimidoethyl]-4-methytvalery!]tetrahydro-1,4-thiazjne 1,1-dioxide (diastereoisomer 1) there was obtained 
0.29 g of 4-[2(R)-[1(R or S)-carboxy-2-phthalimidoethyl]-4-methylvaleryl]tetrahydro-1,4-thia2ine 1,1-dioxide (dias- 
tereoisomer 1) in the form of a white foam which was used without further purification. 

Example 12 

In a manner analogous to that described in the first paragraph of Exanrrpte 1 , from 0.3 g of 8-[2(R)-[1(R or S)-car- 
boxy-2-phthalimidoethyI]-4-methylvaieryl]-1,4-dioxa-8-azaspiro[4.5]decane (diastereoisomer 1) prepared in a manner 
analogous to that described in Exanrtple l(i)-(ii), there was obtained, after purification of the product by flash chromatog- 
raphy on silica gel using ethyl acetate/methanol (200:5) for the elution. 0.105 g of 8-[2(R)-[1(R or S)-(hydroxycar- 
bamoyl)-2-phthalimidoethyll-4-methylvaIeryl]-1,4-dioxa-8-azaspiro[4.5]decane (diastereoisomer 1) in the form of a 
white solid; nmr (MeOD): 7.87-7.75 (m.4H); 3.97 (m.4H); 3.91-3.81 (m,2H) 3.79-3,60 (m,3H); 3.45-3.26 (m,2H); 3.00- 
2.91 (m.lH); 1.89-1.80 (m.lH); 1.74-1.51 (m,4H); 1.45-1.31 (m.lH); 1.23-1.13 (m.lH); 0.88 (d,3HJ=6); 0.85 
(d,3H,J=5.5); MS: 474 (M+H)*. 

Example 13 

A solution of 0.13 g of 1-[2(R)-[1(R or S)-(benzyioxycarbamoyl)-2-(1.2-dimethyt-3,5-dioxo-1,2,4-triazolidin-4- 
yl)ethyl]-4-methytvaleryl]piperidine (diastereoisomer 1) in 7.0 ml of methanol was hydrogenated in the presence of 40 
mg of 10% palladtum-on-charcoal for 30 minutes. The catalyst was removed by filtration and the solution was evapo- 
rated to give 0.076 g of 1-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-(1.2-dimethyl-3.5-dioxo-1,2,4-triazolidin-4-yl)ethyl]-4- 
methylvaleryl]piperidine (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 3.81-3.72 (m,2H); 3.67 
(dd,1H,J=11.7); 3.64-3.55 (m.1H); 3.44 (dd.1HJ=1 1.5); 3.39-3.23 (m.2H); 3.11 (s.6H); 2.96-2.88 (m.lH); 1.77-1.33 
(m.8H); 1.19-1.11 (m.lH); 0.87 (d.3H.J=6): 0.85 (d.3H.J=6); MS: 398 (M+H)\ 

The starting material was prepared as follows: 

(i) 0.284 g of 60% sodium hydride was added to a stirred ice-cold solution of 3.01 g of 1 ,2-dibenzyl 1-tert.butyl 4- 
metfTyl-1,1,2(R)-pentanetricart)0xylate in 50 ml of dry dimethytformamide under a nitrogen atmosphere. The mix- 
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ture was stirred for 30 minutes at 0° and for a further 1 .5 hours at ambient temperature, and again cooled to 0** 
before the addition of 1.6 g of 4-bromomethyl-1,2-dimethyIura2ole. The mixture was allowed to return to ambient 
temperature and was stirred for 3 hours. The votatiles were evaporated under high vacuum ar»d the residue was 
dissolved in ethyl acetate and washed with 5% aqueous citric acid solution, water and saturated sodium chloride 
solution. After drying over anhydrous nnagnesium sulphate the solvent was evaporated and the residue was purified 
by flash chromatography on silica gel using hexane/ether (1:1) followed by ether for the elution. There were 
obtained 2.464 g of 1,2-diben2yl 1-tert.butyl 4-methyl- 1-[(1,2-di methyl-3,5<lioxo- 1,2, 4-tria2olidin-4-yI) methyl] - 
1,1.2(R)-perrtanetricartx)xylate in the form of a colourless oil. 

(ii) 2.464 g of 1,2-diben2yl 1-tert.butyl 4-methyl-1-[(1,2-dimethyl-3,5-dioxo-1.2.4-tria20lidin-4-yl)methyl]-1,1,2(R)- 
pentanetricarboxylate were dissolved in 40 ml of methanol containing 0.25 g of 10% palladium-on-charcoal cata- 
lyst. The mixture was hydrogenated for 2 hours, the catalyst was removed by filtration and the solvent evaporated 
to give 1 -(tert.butoxycarbony1)-4-methyl-1 -[(1 ,2-dimethyl-3,5-diQxo-1 .2,4-tria2olidin-4-yl) methyl] -1 ,2(R)-pentanedi- 
cartKJxyic acid in the form of a colourless gum. This was dissolved in 60 ml of toluene containing 0.43 ml of N-meth- 
ylmorpholine and the mixture was heated under reflux for 1 hour. The solution was washed with 5% aqueous citric 
acid solution, water and saturated aqueous sodium chloride, dried over anhydrous magnesium sulphate and evap- 
orated to give 1.422 g of 2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-(1,2-dimethyl-3,5-dioxo-1,2,4-tria2olidin-4- 
yl)ethyl]-4-methylvaleric acid in the form of a waxy solid as an approximately 6:1 mixture of diastereoisomer 1 and 
diastereoisomer 2. 

(iti) In a manner analogous to that described in Example (i) from 0.831 g of an approximately 6:1 mixture of dias- 
tereoisomer 1 and diastereoisomer 2 of 2(R)-[1(R or S)-(tert.butoxycarbonyI)]-2-(1,2-dimethyl-3,5-dioxo-1,2,4-tria- 
20lidin-4-yl)ethyl]-4-methylvaleric acid there was obtained 0.462 g of 1-[2{R)-[1(R or S)-(tert.butoxycarbonyl)-2- 
(1,2-dimethyl-3.5-dioxo-1,2,4-triazoIidin-4-yl)ethyIJ-4-methylvaleryl]piperidine (diastereoisomer 1) in the form of a 
colourless oil. 

(iv) A solution of 0.462 g of 1-[2(R)-[1(R or S)-{tert.butoxycarbonyl)-2-(1,2-dimethyl-3.5-dioxch1,2,4-tria20lidin-4- 
yl)ethyl]-4-methy!valeryI]piperidine (diastereoisomer 1) in 7 ml of dichloromethane was treated with 0.85 ml of trif- 
luoroacetic add. The mixture was stirred at room temperature for 1 .5 hours and then toluene was added and the 
solvents were evaporated. After a further three evaporations from toluene the residue was dissolved in 1 1 ml of dry 
dimethylfornnamide, cooled to 0° and stirred under nitrogen during successive additions of 0.13 g of 0-ben2ylhy- 
droxylamine, 0.152 g of 1 -hydroxyben2otria2ole, 0.25 ml of N-methylmorphoIine and 0.208 g of 1 -ethyl-3-(3-dimeth- 
ylaminopropyl)carbodiimide hydrochloride. The mixture was allowed to warm to room tenperature and was stirred 
overnight. The solvent was evaporated and the residue was treated with 5% aqueous sodium hydrogen carbonate 
solution. The product was extracted with ethyl acetate and the ethyl acetate extract was washed with 5% citric acid 
solution and aqueous sodium chloride solution. After drying over anhydrous magnesium sulphate the solvent was 
evaporated and the residue was purified by flash chromatography on silica gel using ethyl acetate for the elution. 
In addition to 0.14 g of recovered starting material there was obtained 0.142 g of 1-[2(R)-[1(R or S)-(ben2yloxycar- 
bamoyl)-2-(1,2-dimethyl-3,5-dioxo-1.2,4-tria20lidin-4-yl)ethyl]-4-methylvaleryl]piperidine (diastereoisomer 1) in the 
form of white solid; nmr (CDCI3): 9.77 (s,1H); 7.44-7.29 (m,5H); 4.90 (q.2H, J=8); 3.78 (dd,1H.J=11.5); 3.70-3.63 
(m,2H); 3.62-3.53 (m.1H); 3.49-3.42 (m.lH); 3.41-3.33 (m.lH); 3.28-3.22 (m.lH); 3.10 (s,6H); 3.00-2.93 (m.lH); 
1.81-1.38 (m.8H); 1.29-1.23 (m,1H); 0.88 (d.3H,J=6); 0.85 (d,3H,J=6). 

Example 14 

In a manner analogous to that described in the first paragraph of Example 13, from 0.182 g of 1-[2(R)-(1(R or S)- 
(ben2yloxycarbamoyl)-2-(2,6-dioxopiperidino)ethy!]-4-methylvaleryl]piperidine (diasteroisomer 1) there was obtained 
0.066 g of 1-[2(R)-I1(R or S)-(hydroxycarbamoyl)-2-(2.6<lioxopiperidino)ethyl]-4-methylvaleryI]piperidine (diastereoi- 
somer 1) in the form of a white solid; nmr (MeOD): 4.06 (dd,1H,J=1 1.6.5); 3.80-3.57 (m,4H); 3.53-3.46 (m.lH); 3.34- 
3.24 (m.lH)); 2.68-2.54 (m,5H); 1.92-1.82 (m.2H); 1.76-1.45 (m.7H); 1.44-1.32 (m.lH); 1.14-1.06 (m.lH); 0.87 
(d,3H,J=6); 0.83 (d.3H.J=6); MS: 382 (M=H)*. 

The starting material was prepared as follows: 

(i) In a nnanner analogous to that described in Example 13(i)-(iii). from 1,2-diben2yl 1-tert.butyl 4-methyl-1,1.2(R)- 
pentanetricartx)xylate and N-bromomethylglutarimide there was obtained 1-[2(R)-[1(R or S)-(tert.butaxycarbonyl)- 
2-(2,6-diaxopiperidine)ethyl]-4-methylvaleryl]piperidine (diastereoisomer 1) in the form of a colourless gum. 

(ii) A solution of 0.324 g of 1-[2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-(2,6-dioxopiperidino)ethyl]-4-methylva- 
leryljpiperidine (diastereoisomer 1) in 6.5 ml of toluene was treated with 0.065 g of 3-methyl-3-pentanol and 0.65 
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ml of trimethylsilyl bromide. The mixture was stirred urxJer a dry nitrogen atmosphere for 1 hour and then the sol- 
vent was evaporated. After three further a/aporations from toluene the residue was dissolved in 10 ml of dry 
dimethylformamide. cooled to 0° and stirred under nitrogen during successive additions of 0.095 g of 0-benzylhy- 
droxylamine, 0.1 1 1 g of 1 -hydroxybenzotriazoie 0.18 ml of N- methyl morpholine arxi 0.152 g of 1-ethyl-3-(3-dimeth- 

5 ylaminopropyl)carbodiimide hydrochloride. The mixture was allowed to warm to room temperature and was stirred 

overnigfit. The solvent was evaporated and the residue was treated with 5% aqueous sodium hydrogen cariDonate 
solution. The product was extracted with ethyl acetate and the ethyl acetate extract was washed with 5% citric acid 
solution and aqueous sodium chloride solution. After drying over anhydrous magnesium sulphate the solvent was 
evaporated and the residue was purified by flash chromatography on silica gel using hexane/ethyl acetate (7:2) for 

TO the elution. There was obtained 0.182 g of 1-[2(R)-[1(R or S)-(benxyloxycarbamoyl)-2-(2,6-dioxo piperidino)ethyl]- 
4-methylvaleryl]piperidine (diastereotsomer 1) in the form of a white solid; nmr (CDCI3): 9.23 (s.lH); 7.46-7.31 
(m.5H); 4.96-4.88 (m,2H): 3.98 (dd.1H.J=11.5); 3.89-3.76 (m,2H): 3.74-3.64 (m,1H); 3 52-3.42 (m,1H); 3.33-3.21 
(m,2H); 2.76-2.67 (m,1H); 2.63-2.52 (m,4H); 1.94-1.37 (m.lOH); 1.24-1.14 (m.lH); 0.88 (d,3H,J=6); 0.84 
(d.3H.J=6). 

15 

Example 15 

In a manner analogous to that described in the first paragraph of Example 13, from 0.39 g of 1-[2(R)-[1(R or S)- 
(benzyloxycarbamoyl)-2-(3,4,4-trimethyl-2,5-dioxo-1-imida2olidinyl)ethyl]-4-methylvaleryl]piperidine (diastereoisomer 

20 1) there was obtained 0.255 g of 1-[2(R)-[1(R or S)-(hydroxycart>amoyI)-2-{3,4,4-trimethyl-2.5-dioxo-1-imida2olidi- 
nyl)ethyl]-4-methylva!eryf]piperidine (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 3.84-3.63 (m,4H); 
3.49-3.41 (m.1H); 3.38-3.25 (m.2H); 2.90-2.83 (m,4H); 1.80-1.28 (m.14H); 1.19-1.11 (m.lH); 0.89 (d.3H.J=5.5); 0.86 
(d.3H,J=5.5);MS: 411 (M-kH^. 

The starting material was prepared as follows: 

25 In a nr\anner analogous to that described in Example 14(i)-(ii), from 1,2-dibenzyl 1-tert. butyl 4-methyl-1,1,2(R)-pen- 
tanetricarboxylate and 3-bromomethyl-1,5,5-trimethylhydantoin, there was obtained 1-[2(R)-[1(R or S)-{benzyloxycar- 
bamoyl)-2-(3,4,4-trimethyI-2,5-dioxo-1-imida2olidinyl)ethyl]-4-methy!valeryl]piperidine (diastereoisomer 1) in the form 
of a white foam; nmr (CDCI3): 9.50 (br s.lH); 7.45-7.39 (m.5H): 3.79-3.56 (m.4H): 3.52-3.42 (m.lH) 3.33-3.23 (m.2H); 
2.94-2.80 (m,4H): 1.93-1.29 (niJ4H); 1.26-1.16 (m.lH); 0.87 (d.3H,J=6); 0.84 (d.3H,J=6). 

30 

Example 16 

In a manner analogous to that described in the first paragraph of Example 13, from 0.335 g of 4-[2(R)-[1 (R or S)- 

(ben2yloxycarbamoyl)-2-(3-methyl-2,5-dioxo-1-imidazolidinyl)-ethyl]-4-methytvaleryl]morpholine (diastereoisomer 1) 
35 there was obtained 0.198 g of 4-[2(R)-[1(R or S)-{hydroxycarbamoyl)-2-(3-methyl-2,5-dioxo-1-imidazo(idinyl)ethyl]-4- 

methylvaleryl]nx)rpholine (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 3.78 (s,2H); 3.73-3.45 (m,9H); 

3.36 (dd, 1H. J=11.5); 3.18-3.10 (m,1H); 2.85 (s,3H); 2.82-2.75 (m.lH); 1 .57-1.47 (m,1H); 1.38-1.26 (m.1H); 1.14-1.05 

(m,1 H); 0.82-0.75 (m.6H); MS: 385 (M-hH)^. 

The starting material was prepared as follows: 
40 In a manner analogous to that described in Example 15(t)-(ii), from 1,2-dibenzyl 1-tert.butyl 4-methyl-1,1,2(R)-pen- 

tanetricarboxylate and 3-bromomethyl-1-methylhydantoin there was obtained 4-[2(R)-[1(R or S)-(benzyloxycarbamoy[)- 

2-(3-methyl-2.5-dioxo-1-imida20lidinyl)ethyl]-4-methylvaleryl]nx)rpho!ine (diastereoisomer 1) in the form of a white 

solid; MS: 475 (M+H)"'. 

45 Example 17 

In a manner analogous to that described in the first paragraph of Example 1, from 0.273 g of 1-[2(R)-[1(R or S)- 
carboxy-2-(3-methyl-2,5-dioxo-1-imida20lidinyl)ethyl]-4-methylvaIeryl]piperidine (diastereoisomer 1) there was 
obtained 0.023 g of 1-[2(R)-[1(R or S)-(hydroxycart>amoyl)-2-(3-methyl-2.5-dioxo-1-imida20lidinyl)ethyl]-4-methylva- 
50 leryl]piperidine (diastereoisomer 1) in the form of a white solid; nmr (MeOD); 3.78 (s,2H); 3.74-3.64 (m,2H); 3.63-3.48 
(m,2H): 3.35-3.26 (m.2H); 3.25-3.15 (m.lH); 2.85 {s,3H); 2.82-2.73 (m,1H); 1.68-1.25 (m,8H); 1.10-1.03 (m.lH); 0.82 
(d.3H.J=6); 0.75 (d,3H,J=6); MS: 383 (M-t-H)^. 
The starting material was prepared as follows: 

In a manner analogous to that described in Example 1(ii). from 0.325 g of 1-[2(R)-t1(R or S)-(tert.butoxycarbonyi)- 
55 2-(3-methyl-2,5-dioxo-1-imidasolidinyl)ethyl]-4-methylvaleryI]piperidine (diastereoisomer 1), prepared in a manner 
analogous to that described in Example 13(i)-(iii) from 1 ,2<lit>enzyl 1-tert.butyl 4-methyl-1,1.2(R)-pentanetricarboxylate 
arxi 3-bromomethyl-1-methylhydantoin, there was obtained 0.273 g of 1-[2(R)-[1(R or S)-carboxy-2-(3-methyl-2,5- 
dioxo-1-imida20lidinyl)ethyf]-4-methylvaleryl]ptperidine (diastereotsomer 1) in the form of a colourless gum which was 
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used without further purification. 
Example 18 

5 In a manner analogous to that described in the first paragraph of Example 1 , from 0.45 g of 4-[2(R)-[1 (R or S)-car- 

boxy-2-(3-methyl-2,5-dioxo-1 -imidazolidinyl)ethyl]-4-methylvaleryl]tetrahydro-1,4-thiazine (diastereoisomer 1) there 
was obtained 0.155 mg of 4-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-(3-methyl-2,5-dioxo-1-imidazolidinyl)ethyl]-4-meth- 
ylvaleryl]tetrahydro-1,4-thia2ine (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 4.09-3.88 (m,3H); 3.86 
(S.2H): 3.78-3.70 (m,1H); 3.66 (dd.1H.J=1 1,7); 3.42 (dd, IH. J=11.5); 3.29-3.21 (m,1H); 2.92 (s.3H); 2.88-2.82 {m.1H); 

10 2.78-2.71 (m.1H); 2.68-2.54 (m.3H): 1.65-1.57 (m.1H); 1.46-1.34 {m.1H); 1.22-1.15 (m.lH); 0.90-0.84 {m,6H); MS: 401 
{M+H)+. 

The starting material was prepared as follows: 

(i) In a manner analogous to that described in Example 13(i)-(iii). from 1.2-dibenzyt 1-tert.butyl 4-methyl-1,1,2(R)- 
15 pentanetricariDOxylate and 3-bromomethyt-1-methylhydantoin there was obtained 4-[2(R)-(1-{R or S)-(tert.butoxy- 
cartx)nyl)-2-(3-methyl-2,5-dioxo-1 -imida2o!idinyl)ethyl]-4-methylvaleryl]tetrahydro-1 ,4-thiazine (diastereoisomer 1 ) 
in the form of a white solid; nmr (MeOD): 3.98-3.84 (m,6H); 3.77 (dd.1H.J=11.7); 3.47 (dd,1H, J=11.5); 3.22-3.14 
(m,1H); 3.09-3.03 (m,1H); 2.95 (s,3H); 2.81-2.73 (m.lH); 2.69-2.55 (m.3H); 1.77-1.68 (m,1H); 1.53-1.39 (m,10H); 
1.26-1.18 (m,1H); 0.94-0.86 (m,6H). 
20 (ii) A solution of 0.52 g of 4-[2(R)-[1(R or S)-(tertbutoxycarbonyl)-2-(3-methyi-2,5'dioxo-1-imidazolidinyl)ethyt]-4- 
methylvaleryI]tetrahydro-1,4-thiazine (diastereoisomer 1) in 15 ml of dichloromethane was treated with 1.05 ml of 
4M hydrogen chloride in dioxan. The solution was stirred at room temperature for 3.25 hours and then 25 ml of tol- 
uene was added and the solvents were evaporated. After three additional evaporations from 25 ml of toluene there 
was obtained 0.45 g of 4-[2(R)-[1(R or S)-carboxy-2-(3-methyl-2,5-dioxo-1-imidazolidinyl)ethyl]-4-methylvaleryI]tet- 
25 rahydro-1 ,4-thia2ine (diastereoisomer 1) in the form of a colourless gum that was used directly without further puri- 
fication. 

Example 19 

30 In a manner analogous to that described in the first paragraph of Example 13. from 0.278 g of 4-[2(R)-[1(R or S)- 
(benzyloxycarbanr»oyl)-2-(2,5-dioxo-1-pyrrolidinyl)ethyI]-4-methylvaleryl]morpholine (diastereoisomer 1) there was 
obtained 0.151 g of 4-[2(R)-[1(R or S)-(hydroxycart>anx)yl)-2-(2,5-dioxo-1-pyrrolidinyI)ethyl]-4-methylvaleryl]morpholine 
(diastereoisomer 1) in the form of a white solid; nmr (MeOD); 3.73-3.49 (m.9H): 3.34 (dd,1H,J=11,5): 3.19-3.11 (m.1H); 
2.74-2.66 (m,1H); 2.55 (s,4H); 1.57-1.49 (m.lH). 1.38-1.26 (m.lH); 1.12-1.03 (m,1H); 0.82-0.75 (m.6H); MS: 370 

35 (M+H)*. 

The starting material was prepared as follows: 

In a manner analogous to that described in Example 14(i)-(ii), from 1 ,2-dibenzy1 1 -tert.butyl 4-methyl-1 ,1 ,2{R)-pen- 
tane-tricarboxyiate and N-bromomethylsuccinimide there was obtained 4-[2(R)-[1(R or S)-(benzylQxycarbamoyl)-2- 
(2,5-dioxo-1-pyrrolidinyl)ethy!]-4-methylvaleryl]morpholine (diastereoisomer 1) in the form of a white solid; MS: 460 

Example 20 

In a manner analogous to that described in the first paragraph of Example 13, from 0.19 g of 4-[2(R)-[l(R or S)- 
45 (benxyloxycart>anr(oyl)-2-(2-oxo-1 -pyrrolidinyl)ethyl]-4-methytvaleryl]morpholine (diastereoisomer 1 ) there was obtained 
0.104 g of 4-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-(2-oxo-1-pyrrolidinyl)ethyl]-4-methylvaleryl]morpholine (diastereoi- 
somer 1) in the form of a white solid; nmr (MeOD): 3.70-3.39 (m.8H): 3.36-3.17 (m.4H); 3.14-3.05 (m.lH); 2.57-2.48 
(m.lH); 2.28-2.17 {m.2H); 1.96-1.84 (m.2H); 1.62-1.52 (m.lH); 1.58-1.24 (m.lH); 1.13-1.03 (m,1H); 0.83-0.75 (m.6H); 
MS: 356 (M+H)\ 
50 The starting material was prepared as follows: 

In a manner analogous to that described in Example 1 4(i)-(ii), from 1 ,2-dibenzyl 1 -tert.butyl 4-methyl-1 ,1 ,2(R)-pen- 
tanetricarboxylate and N-bronrwmethylpyrrolidine there was obtained 4-[2(R)-[1(R or S)-(benzyloxycafbamoyl)-2-(2- 
oxo-1-pyrrolidinyl)ethyl]-4-methylvaleryl] morpholine (diastereoisomer 1) in the form of a white solid; MS: 446 (M+H)*. 

55 Example 21 

In a manner analogous to that described in the first paragraph of Example 13. from 0.335 g of 1-[2(R)-1(R or S)- 
(benzyIoxycarbarnoyl)-2-(2-oxo-1-pyrrolidinyl)ethyl]-4-methyIvaleryl]piperidine (diastereoisomer 1) there was obtained 
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0.19 g of 1-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-(2-oxo-l-pyrrotidinyl)ethyl]-4-methylvateryl]piperi^^ (diastereoi- 
somer 1) in the form of a white solid; nmr (MeOD): 3.78-3.58 (m,3H); 3.53-3.33 (m,4H); 3.27-3.17 (m,2H); 2.63-2.54 
(m.lH); 2.34-2.26 (m.2H); 2.03-1.93 (m.2H); 1.77-1 .45 (m,7H): 1.43-1.30 (in,1H); 1 .20-1.08 (m,1 H); 0.93-0.83 (m,6H); 
MS: 354 (M+H)r 
5 The starting material was prepared as follows: 

tn a manner analogous to that described in Example 14(i)-ii), from 1,2-benzyl 1-tert.butyi 4-methyl-1,1,2(R)-penta- 
netricarboxylate and N-bromomethylpyrrolidine there was obtained 1-[2(R)-[1(R or S)-(benzyloxycarbamoyl)-2-(2-oxo- 

1- pyrrolidinyl)ethyl]-4-methylvaleryl]piperidine (diastereoisomer 1) in the form of a white solid; MS: 444 (M+H)*. 

^0 Example 22 

In a manner analogous to that described in the first paragraph of Example 1, from 0.226 g of 4-[2(R)-[1{R or S)- 
carboxy-3-phthalimidopropyl]-4-methylvaleryl]morpholine there was obtained 0.065 g of 4-[2(R)-[1(R or S)-(hydroxycar- 
bamoyl)-3-phthalimidopropyl]-4-methylvaleryl]morpholine (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 
15 7.88-7.76 (m,4H); 3.86-3.50 (m,8H); 3.24-3.15 (m,1H); 2.32-2.23 (m,1H);1.99-1.89 (m.lH): 1.83-1.73 (m.lH); 1.66- 
1.57 (m.1H): 1.43-1.29 (m,1H); 1.17-1.09 (m.lH); 0.89-0.83 (m.6H); MS: 432 (M+H)*. 
The starting material was prepared as follows: 

In a n^nner analogous to that described in Example 1(i)-(ii), from 0.65 g of an approximately 5:1 mixture of dias- 
tereoisomers of 2(R)-[1(R or S)-(tert.butoxycarbonyl)-3-phtha!imidopropyl]-4-methylvaleric acid and 0.17 ml of morpho- 
20 line there was obtained 0.462 g of 4-[2(R)-[1(R or S)-carboxy-3-phthalimidopropyl]-4-methylvaleryl]nnorpholine in the 
form of a colourless gum which was used withour further purification. 

Example 23 

25 In a manner analogous to that described in Example 13. from 0.2 g of N,N-diethyl-2(R)-[1 (R or S)-(ben2yloxycar- 
bamoyl)-2-phthalimidoethyl]-4-methylvaleramide (diastereoisomer 1), prepared in a manner analogous to that 
described in Exanple 13(tii)-(iv), there was obtained, after purification of the product by flash chromatography using 3% 
methanol in dichloromethane for the elution, 0.085 g of N,N-diethyl-2(R)-[1 (R or S)-(hydroxycarbamoyl)-2-phthalimidoe- 
thyl]-4-methylvaleramide (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 7.85-7.75 (m,4H); 3.97 

30 (dd,J=14.10.1H); 3.68-3.6 (m.1H); 3.57-3.48 (m,2H); 3.38 (q.J=7.2H); 3.2 (dt,J=12.4,1H); 2.84 (dt.J=14,5. 1H); 1.67- 
1 .59 (m, 1 H); 1 .47- 1 .36 (m. 1 H); 1 .26 {t.J=8.3H); 1 .25-1 . 1 6 (m, 1 H); 1 . 13 (t.J=8.3H); 0.9 (d. J=6,3H); 0.85 (d, J=6.3H). MS: 
404 (M+H)-'. 

Exanple 24 

35 

In a manner analogous to that described in Example 1, from 0.16 g of 3-[2(R)-[1(R or S)-cartx>xy-2-phthalimidoe- 
thyl]-4-methylvaleryl]thiazol»dine (diastereoisomer 1), prepared in a manner analogous to that described in Example 
1(i)-(ii). there was obtained, after purification of the product by flash chromatography using 5% methanol in dichlo- 
romethane for the elution, 0.039 g of 3-[2(R)-[1{R or S)-(hydroxycarbamoyI)-2-phthalimidoethyl]-4-methytvaleryl)thiazo- 
40 lidine (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 7.86-7.75 (m.4H); 4.8 (d.J=10,0.5H); 4.63 
(d.J=10.0.5H); 4.36 (d.J=10.0.5H); 4.13-4.07 (m.0.5H): 4.03 (d.J=10.0.5H); 3.87-3.72 (m.2H); 3.63-3.55 (m.O.SH); 
3.45-3.36 (m.0.5H); 3.24-2.95 (m.2.5H); 1.62-1.54 (m.lH); 1.46^1.37 (m.lH); 1.29-1.2 (m,1H); 0.9 {d,J=6.3H); 0.85 
(d.J=6,3H). MS: 420 (M+H)+. 

45 Example 25 

In a nnanner analogous to that described in Example 13. from 0.25 g of N-ethyl-2(R)-[1(RS)-(bensyloxycarbamoyl)- 

2- phthalimidoethyl)-N,4-dimethylvaleramide (8:1 mixture of diastereolsomers), prepared in a nr^nner analogous to that 
described in Example 13(iii)-(iv). there was obtained 0.083 g of N-ethyl-2(R)-[1(RS)-(hydroxycarbanrx)yl)-2-phthalimi- 

50 doethyl)-N,4-dimethylvaleramide (8:1 mixture of diastereolsomers) in the form of a white solid; nmr (MeOD): 7.85-7.75 
(m,4H); 3.95-3.83 (m.lH); 3.75-3.62 (m.lH); 3.4-3.08 (m.lOH); 2.95-2.87 (m.lH); 2.83 (m,1H); 1.65-1.55 (m,1H); 1.43- 
1.33 (m.lH); 1.28-1.13 (m.2H): 1.03 (t.J=6.2H); 0.89 (d.J=6.3H); 0.85 (d.J=6.3H). MS: 390 (M+H)"'. 

Example 26 

55 

In a manner analogous to that described in Example 13, from 0.1 g of 4-[2(R)-[1(RS)-(benzyloxycart>amoy!)-5- 
phthalimidopentyl]-4-methytvaleryl]morpholine (5:1 mixture of diastereoisomers), prepared in a manner analogous to 
that described in Example 1(i)-(ii), there was obtained 0.045 g of 4-[2(R)-[1(RS)-(hydroxycarbamoyl)-5-phthalimido- 
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penty[]-4-methylva!eryl]morpholine (3:1 mixture of diastereoisomers) as a cream coloured solid; nmr (MeOD): 7.85- 
7.75 (m,4H); 3.8-3.49 (m.12H); 3.15 (d.t.1HJ=14.3); 2.18 (dt.1H,J=12.3); 1.68-1.5 (m,4H): 1.38-1.05 (m,5H); 0.86-0.82 
(m.6H). MS: 460 (M+H)"'. 

Example 27 

In a manner analogous to that desaibed in Example 13. from 1.06 g of N-phenyl-2(R)-[1(R or S)-(benzy!oxycar- 
banrK)yl)-2-phthalimkioethyl]-N,4-dimethytvaleramide there was obtained, after purification by flash chromatography 
using 2% methanol in dichloromethane for the elution, 0.65 g of N-phenyl-2(R)-[1(R or S)-{hydroxycarbamoyi)-2- 
phthalimidoethyl]-N,4-dimethylvaleramide as a white foam; nmr (MeOD): 7.75-7.68 (m.4H); 7.28-7.17 (m,4H); 7.08- 
7.04 (m,1H); 3.77 (dd.1H,J=14,8); 3.69 (dd.1KJ=14,7); 3.14 (s,3H); 2.78-2.65 (m.2H); 1.62-1.55 (m.lH); 1.42-1.32 
(m,1H); 1.25-1.18 (m,1H); 0.7 (d.3H,J=7); 0.54 (d.3H,J=7); MS: 438 (M+H^. 

The starting material was prepared as follows: 

(i) A solution of 1 .49 g 2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-phthalimidoethyl]-4-methylvaleric acid (6:1 mixture of 
diastereoisomer 1 and diastereoisomer 2) in 20 ml of toluene was cooled to -lO^C. Afew drops of N,N-dimethytfor- 
mamide were added, followed by 0.34 ml of oxalyl chloride. The mixture was stined at -10°C for 1 hour and then 
the solvent was evaporated under a high vacuum at 10*'C. The residue was redissolved in 10 ml of dichloromethane 
and cooled to 0*'C. 0.5 ml of triethylamine was added, followed by 0.4 ml of N-methylaniline. The mixture was stirred 
for 1 hour at 0°C and allowed to warm to room temperature overnight. The solvent was evaporated arxi the residue 
was redissolved in 50 ml of ethyl acetate arxl washed successively with 5% sodium bicartxinate solution, 2N hydro- 
chloric add and saturated brine solution. The organic phase was dried over anhydrous nr^gnesium sulphate and 
evaporated to give an orange oil. Purification by flash chromatography on silica get using 3:1 hexane/ethyl acetate 
for the elution gave 1.23 g of N-phenyI-2(R)-[1(R or S)-(tertbutQxy-carbonyl)-2-phthalimidoethyl]-N,4<limethylva- 
leramide (diastereoisomer 1) as a pale yellow oil.; nmr (CDCI3) 7.83-7.78 (m.2H): 7.73-7.68 (m.2H); 7.32-7.05 
{m,5H); 4.0 (dd,1H,J=13,9); 3.74 (dd,1H,J=14,6): 3.26 (s.3H); 3.03-2.96 (m.lH); 2.83-2.76 (m.lH); 1.78-1.68 
(m.lH); 1.57-1.46 (m.lH); 1.1 (s,9H); 0.87 (d.3H.J=7): 0.65 (d.3H.J=7). MS: 479 (M+H)*. 

(ii) In a manner analogous to Exanople 13 (iv) from 1.23 g of N-phenyl-2(R)-[1(R or S)-(tertbutoxycartx)nyl)-2- 
phthalimidoethyl]-N.4-dimethylvaleramide there were obtained, after flash chronnatography using 2% methanol in 
dichloromethane for the elution, 1 .06 g of N-phenyl-2(R)-[1(R or S)-(benzyloxycarbanx)yl)-2-phthalimidoethyll-N,4- 
dimethylvaleramide as a white foam; nmr (CDCI3) 7.8-7.74 (m,4H); 7.45-7.28 (m,6H): 7.04-6.85 (m,4hO; 4.96 
(d.1H.J=10); 4.89(d,1H.J=11); 3.95 (dd.1H,J=14,6); 3.72 (dd.1H.J=14.9); 3.17 (s,3H); 3.05-2.98 (m.lH); 2.64-2.58 
(m.1H); 1.68-1.6 (m.lH); 1.49-1.32 (m.2H); 0.79 (d.3H.J=6); 0.66 (d.3H.J=6). MS: 528 (M-hH)^. 

Example 28 

In a manner analogous to that described in the first paragraph of Example 13, from 0.31 g of 1-[2(R)-[1{R or S)- 
(benzyloxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]-2(R)-pyrrolidinemethano! (diastereoisomer 1) there was 
obtained, after flash chromatography on silica gel using dichloromethane/ methanol (15:1) for the elution and crystalli- 
zation from ethyl acetate, 0.07 g of 1-[2(R)-[1(R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]-2(R)- 
pyrrolidine methanol (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 7.86-7.74 (m, 4H); 4.20-4.10 (m, 1 H); 
4.05-3.97 (m. 1H): 3.81-3.57 (n, 5H); 3.10-3.02 (m. 1H); 2.84-2.76 (m. 1H); 2.14-1.87 (m. 4H); 1.73-1.63 (m, 1H); 1.50- 
1.35 (m. 1H): 1.24-1.14 (m, 1H); 0.94-0.84 (m, 6H); MS: 432 (M-i-H)*. 

The starting material was prepared as follows: 

In a manner analogous to that described in the second paragraph of Exanple 9, from 0.41 g of 1-[2(R)-[1(R or S)- 
(tert.butoxycarbonyl)-2-phthalimidoethyt]-4-methytvaleryt]-2(R)-pyrrolidinemethanol (diastereoisomer 1), prepared in a 
manner analogous to that desaibed in Example 1(i). there was obtained 0.31 g of 1-[2(R)-[1(R or S)-carboxy-2- 
phthalimkloethylJ-4-methylvaleryl]-2(R)-pyrroltdinemethanol (diastereoisomer 1) in the form of a pale brown foam which 
was used without further purification. 

Example 29 

In a manner analogous to that described in the first paragraph of Example 13. from 0.2 g of benzyl hexahydro-2- 
[2(R)-[1(R or S)-(ben2yloxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]-3(S)-(methyIcarbamoyl)1-pyridazinecar- 
boxylate (diastereoisomer 1) there was obtained, after flash chromatography on silica gel using dichloromethane/meth- 
anol (20:1) for the elution. 0.044 g of hexahydro-2-[2(R)-[1(R or S)-(hydroxycarbamoyI)-2-phthalimidoethyl]-4- 
methylvaleryll-N-methyl-3(S)-pyridazinecarboxamide (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 
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7.83-7.69 (m. 4H); 5.06 (m. 1H); 3.99 (dd. 1H. J=14.9); 3.57 (dd, 1H, J=14.5); 3.04-2.95 (m, 1H); 2.86-2.74 (m. 2H); 
2.70 (s. 3H); 2.07-1.86 (m. 2H): 1.68-1.35 (m, 5H); 1.18-1.10 (m. 1H); 0.88 (d. 3H. J=5.5); 0.80 (d. 3H, J=6.0); MS: 474 

The starting material was prepared as follows: 

(i) In a manner analogous to that described in Example 27(i), from 1.02 g of 2(R)-[1(R or S)-(tert.butoxycarbonyl)- 
2-phthalimidoethyl]-4-methylvaleric acid (6:1 mixture of diastereoisomer 1 and diastereoisomer 2) arxi 0.7 g of hex- 
ahydro-1-(benzyloxycarbonyl)-(3S)-pyridazinecarboxytic acid there was obtained, after chromatography on silica 
gel using ether/hexane (1 :4) follcwed by ethyl acetate for the elution, 0.6 g of hexahydro-1-(benzyloxycarbonyl)-2- 
[2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-phthaltmidoethyl]-4-methylvaleryl]-3(S)-pyridazinecarboxylic acid in the 
form of a colourless gum. 

(ii) A solution of 0.6 g of hexahydro-1- (benzyl oxycartx)nyl)-2[2(R)-[1(R or S)-(tert.butoxycarbony1)-2-phthalimidoe- 
thyl]-4-methylvaleryl]-3(S)-pyridazinecarboxylic acid in 5 ml of dimethylfornnamide was cooled to O^'C and 0.27 g of 
1 -hydroxybenzotriazole and 0.36 g of 1-ethyl-3-(3-dimethylaminopropyl)cartx)diimide hydrochloride were added. 
After 40 minutes 0.4 ml of a 40% aqueous solution of methylamine was added and the mixture was stirred for 2.5 
hours. The solvent was evaporated and the residue was treated with 20 ml of 5% aqueous sodium hydrogen car- 
bonate solution. The product was extracted with ethyl acetate and the extract was washed with 5% citric acid and 
aqueous sodium chloride solution. After drying over anhydrous magnesium sulphate the solvent was evaporated to 
give 0.638 g of a colourless gum which was purified by flash chromatography using ether/hexane (3:1) for the elu- 
tion. There was obtained 0.467 g of benzyl hexahydro-2-[2{R)-[1(R or S)-(tert.butoxycartx)nyl)-2-phthalimidoethyl]- 
4-methy1valeryl)-3(S)-(methylcarbamoyl)-1-pyridazinecarboxylate in the form of a colourless gum. 

(iii) In a manner analogous to Example 13(iv) from 0.23 g of benzyl hexahydro-2-[2(R)-[1(R or S)-(tert.butoxycarb- 
onyl)-2-phthalimidoethyl] -4 -methylvaIeryl]-3(S)- (methyl carbamoyl) -1-pyridaz in ecartx)xy late there was obtained 0.2 
g of benzyl hexahydro-2-[2(R)-[1(R or S) -(benzytoxy carbamoyl) -2-phthalimidoethyl] -4- methytval eryl]-3(S)- (methyl- 
carbamoyl)-1-pyridazinecarboxylate in the form of a white solid. 

Example 30 

In a manner analogous to that described in the first paragraph of Example 1 and part (ii) of Example 1 , from 0.273 
of benzyl hexahydro-2-[2(R)-[1(R or S)-(tert.butoxycarbonyl)-2-phthalimidoethyl]-4-methylvaleryI]-3(S)-(methylcar- 
bamoyl)-1-pyridazinecarboxylate there was obtained 0.12 g of benzyl hexahydro-2-[2(R)-[R or S)-(hydroxycarbamoyl)- 
2-phthalimidoethyl]-4-methylvaleryl]-3(S)-(methylcarl3amoyl)-1-pyridazinecarboxylate in the form of a white solid; MS: 
608 (M-hH)\ 

Example 31 

In a manner analogous to that desaibed in the first paragraph of Example 13, from 0.185 g of 1-[2(R)-[1(R or S)- 
(benzyloxycarbamoy I) -2-phthalimidoethyl] -4- methylvalery(]-N-methyl-2(S)-ptperidinecarboxamide there was obtained, 
after purification by flash chromatography on silica gel using dichloromethane/melhanol (16:1) for the elution, 0.06 mg 
of 1 -[2(R)-[1 (R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl)-4-methylvaleryl]-N-methyl-2(S)-piperidinecarboxamide 
(diastereoisomer 1) in the form of a white solid; MS: 473 (M-t-H)^. 

Example 32 

In a manner analogous to that described in the first paragraph of Example 1, from 0.22 g of 1 -[2(R)-[1 (R or S)-car- 
boxy-2-phthalimidoethyl]-4-methy!valeryl]-4-methoxypiperidine (diasteroisomer 1), prepared in a manner analogous to 
that described in Example 1 (i)-(ii). there was obtained 0.108 g of 1-[2(R)-[1(R or S)-(hydroxycart>amoyl)-2-phthalimi- 
doethyl]-4-methy1valeryl]-4-methoxyptperidine (diasteroisomer 1) in the form of a white solid; nmr (MeOD): 7.86-7.74 
(m. 4H); 4.05-3.83 (m, 2.5H); 3.70-3.44 (m. 3.5H); 3.41-3.27 (m, 4.5H); 3.10-3.01 (m. 0.5H); 2.97-2.90 (m, 1H); 2.10- 
2.00 (m, 0.5H); 1.94-1.84 (m, IH); 1.80-1.68 (m, IH); 1.66-1.31 (m, 3.5H); 1.21-1.13 (m, 1H); 0.92-0.82 (m. 6H); MS: 

446 (mny. 

Example 33 

In a manner analogous to that described in the first paragraph of Example 1. from 0.44 g of 1-[2(R)-[1(R or S)-car- 
tx)xy-2-phthalimidoethyl]-4-methylvaleryl]-4-piperidinone, prepared in a manner analogous to that described in Exam- 
ple 1 (ii)-(iii). there was obtained 0.157 g of 1-[2(R)-[1(R or S)-(hydroxycart)anrK)yl)-2-phthalimidoethyl]-4-methylvaleryl]- 
4-piperidinone oxime (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 7.86-7.75 (m. 4H); 3.92-3.76 (m, 
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3H); 3.72-3.58 (m.2H); 3-38-2.82 (m. 3H); 2.71-2.25 (m,4H); 1.66-1.57 (m, 1H); 1.48-1.34 (m. 1H); 1.26-1.17 (m, 1H); 
0.92-0.82 (m, 6H); MS: 445 (M-hHf . 

Example 34 

In a manner analogous to that described in the first paragraph of Example 13, from 0.32 g of N-[2(R)-[1(R or S)- 
(ben2yloxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]-L-proline methyl ester (diastereoisomer 1), prepared in a 
manner analogous is that described in Example 13 (iii)-(iv), there was obtained 0.13 g of N-[2(R)-[1(R or S)-(hydroxy- 
cart>amoyl)-2-phthaIimidoethyl]-4-methytvaleryl]-L-proline methyl ester (diasteroisomer 1) in the form of a white solid; 
nmr (MeOD): 7.86-7.77 (m, 4H); 3.95-3.84 (m, 2H); 3.78 (d, 2H, J=8): 3.69-3.61 (m. 1H); 3.60 (s, 3H); 3.11-3.04 (m, 
1H);3.00-2.92 (m, 1H); 2.21-2.12 (m. 1H); 2.10-1.95 (m. 2H); 1.90-1.82 (m, 1H); 1.74-1.63 (m, 1H); 1.60-1.52 (m. 1H); 
1.22-1 .14 (m. 1H); 0.94 (d, 3H. J=6); 0.86 (d. 3H, J^6); MS: 460 (M+H)*. 

Example 35 

In a manner analogous to that described in the first paragraph of Exanrple 13, from 1 .1 16 g of 1-[2(R)-[1(R or 8)- 
(benzyloxycarbamoyl)-2-(3.4,4-trimethyl-2,5-dioxo-1-imidazolidinyl)ethyl]-4-methyIvaleryl]-4-piperidinol (diastereoi- 
somer 1). prepared in a nr^nner analogous to that described in Example 14 (i)-(ii), there was obtained 0.785 g of 1- 
[2(R)-[1 (R or S)-(hydroxycarbanx)yl)-2-(3,4,4-trimethyl-2,5<iioxo-1 -imida2olidinyl)ethyl]-4-methylvaleryl]-4-ptperidin 
(diastereoisomer 1) in the form of a white solid; nmr (MeOD): 4.24-4.01 (m, 2H); 3.93-3.81 (m, 1H); 3.78-3.64 (m. 1H); 
3.52-3.22 (m, 4H); 3.10-2.81 (m; 4H); 2.02-177 (m. 2H); 1.67-1.26 (m, 1 0H); 1.19-1.09 (m, 1H); 0.93-0.82 (m, 6H); MS: 
427 (M+H)+. 

Exantple 36 

In a manner analogous to that described in the first paragraph of Example 1 , from 1.55 g of 1-[2(R)-1(R or S)-car- 
boxy-2-(tetrahydro-2-methyl-3,5-dioxo-1 ,2,4-oxadia2ol-4-yl)ethyl]-4-methylvaleryI]-4-piperidine (diastereoisomer 1 ) 
there was obtained 0.572 g of 1-[2(R)-1(R or S)-(hydroxycarbamoyl)-2-{tetrahydro-2-methyl-3,5-dioxo-1,2,4-oxadiazol- 
4-yl)ethyl]-4-methylvaleryl]-4-piperidine (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 3.70-3.46 (m. 4H); 
3.42-3.29 (m. 2H); 3.25-3.15 (m. 4H); 2.89-2.76 (m, 1H); 1.68-1.27 (m, 8H); 1.27-1.04 (m, 1H); 0.83-0.76 (m, 6H); MS: 
385 (M+H)+. 

The starting material was prepared as follows: 

(i) In a manner analogous to that described in Example 18(i)-(ii), from 4.76 g of 1,2-dibenzyl 1-tert.butyl 4-methyl- 
1,1,2 (R)-pentanetricarboxylate and 2.05 g of 4-bromomethyl-2-tetrahydro-2-methyl-3,5-clioxo-1.2,4-oxadia2ole 
there was obtained 1.55 g of 1-[2(R)-1(R or S)-carboxy-2-(1etrahydro-2-methyl-3,5-dioxo-1,2.4-oxadiazol-4- 
yl)ethyl]-4-methylvaleryl]-4-piperidine (diastereoisomer 1) in the form of a gum which is used without further purifi- 
cation. 

Example 37 

In a manner analogous to that described in the first paragraph of Example 13, from 0.184 g of 1-[2(R)-[1(R or S)- 
(benzytoxycart>amoyl)-2-(3-methyl-2,4,5-triQxo-1-imidazolidinyl)ethyl]-4-methylvaleryl]-4-piperidinol (diastereoisomer 
1), prepared in a manner analogous to that described in Example 14(i)-(ii) from 1 ,2-dibenzyl l-tert.butyl 4-methyl-1 ,1 ,2 
(R)-pentanetricarboxylate and 1-bromomethyl-3-methyl-2,4,5-trioxo-1 -imidazole, there was obtained 0.08 g of 1-[2(R)- 
[1 (R or S)-{hydroxycarbamoyl)-2-(3-methyl-2,4,5-triaxo-1 -imidazolidinyl)ethyl]-4-methylvaleryl]-4-piperidinol (diastere- 
oisomer 1) in the form of a white solid: nmr (MeOD) 4.20-3.95 (m, 2H); 3.93-3.75 (m. 2H); 3.57-2.97 (m. 7H); 2.90-2.81 
(m, 1H): 2.02-1.76 (m, 2H); 1.66-1.29 (m. 4H); 1.20-1.12 (m, IH); 0.91-0.82 (m. 6H); MS: 413 (M-hH^- 

Example 38 

In a manner analogous to that described in the first paragraph of Exanple 13, from 0.261 g of 1-[2(R)-[1(R or S)- 
(benzyloxycart)anx>yO-2-(2.5-diQxo-3-phenyl-1 -imidazolklinyl)ethyl]-4-methylvaleryl]-4-piper(dinol (diastereoisomer 1 ), 
prepared in a manner analogous to that desaibed in Example 14(i)-(ii), there was obtained 0.169 g of 1-[2(R)-[1(R or 
S)-(hydroxycarbamoyl)-2-(2.5-dioxo-3iDhenyl-1 -imida20lidinyI)ethyl]-4-methylvaIeryl]-4-piperidinol (diastereoisomer 1 ) 
in the form of a white solid; nmr (MeOD): 7.60-7.55 (m. 2H); 7.35-7.29 (m. 2H); 7.12-7.05 (m, IH); 4.37-4.24 (m, 2H); 
4.19-3.92 (m, 2H); 3.89-3.66 (m, 2H); 3.54-2.84 (m. 5H); 1.99-1.71 (m. 2H); 1.64-1.23 (m. 4H); 1.17-1.08 (m, IH); 0.88- 
0.78 (m. 6H): MS: 461 (M+H)"^. 
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Example 39 

In a manner analogous to that described in the first paragraph of Example 13, from 0.146 g of 4-[2(R)-[1(R or S)- 
(benzyloxycarbamoyl)-2-(3-methyl-2.4,5-trioxo-1-imida2ondiny1)ethyl]-4-methylvaleryl]morpholine (diastereoisomer 1), 
prepared in a manner analogous to that described in Example 14{i)-{ii), there was obtained 0.085 g of 4-[2(R)-[1(R or 
S)-(hydroxycarbamoyl)-2-(3-methyl-2,4,5-trioxo-1 -imida20lidinyl)ethyl]-4-methylvaleryl]morpholine (diastereoisomer 1 ) 
in the form of a white solid; nmr (MeOD): 3.86-3.54 (m. 10H); 3.28-3.20 (m. 1 H); 3.08 (s. 3H); 2.91 -2.82 (m. 1 H); 1.66- 
1.57 (m, 1H); 1.48-1.36 (m. 1H); 1.23-1.15 (m. 1H); 0.89-0.84 (m, 6H): MS: 399 (M+H)*. 

Example 40 

In a manner analogous to that described in the first paragraph of Example 13, from 0.363 g of N^-[2(R)-[1 (R or S)- 
(benzyloxycarbamoyl)-2-(3,4,4-trimethyl-2,5-dioxo-1-imida2olidinyl)ethyl]-4-methyfvaleryl]-N^-methyf-L-prolinamide 
(diastereoisomer 1), prepared in a manner analogous to that described in Example 14(i)-(ii), there was obtained 0.234 
g of N^-[2(R)-[1(R or S)-(hydroxycarbarTK)yl)-2-(3,4.4-trimethyl-2.5<itoxo-1-tmidazolidinyI)ethyl]-4-methylvater 
methyl-L-prolinamide (diastereoisomer 1) in the form of a white solid; nmr (MeOD): 4.35-4.29 (m, 1H); 3.92-3.83 (m, 
1H); 3.74-3.58 (m, 2H); 3.47-3.41 (m. IH); 3.10-3.01 (m, 1H); 2.88-2.75 (m. 4H); 2.59 (s, 3H); 2.26-1.84 (m. 4H); 1.74- 
1.55 (m, 2H); 1.34 (s. 3H); 1.32 (s. 3H): 1.18-1.11 (m, 1H);0.92 (d, 3H, J=55); 0.86 (d. 3H, J=6); MS: 454 (M+H)*. 

Example 41 

In a manner analogous to that described in the first paragraph of Example 13. from 0.3 g of 1 -[2(R)-[1{R or S)-(ben- 
zyloxycarbamoyl)-2-(2-oxo-1-pyrrorKjinyl)ethyl]-4-methytvaleryl]-4-piperidinol (diastereoisomer 1). prepared in a man- 
ner analogous to that described in Example 14(i)-(ii), there was obtained 0.116 g of 1-[2(R)-[1(R or S)- 
(hydroxycarbamoyi)-2-(2-oxo-1-pyrrolidinyl)ethyl]-4-methylvaleryl]-4-piperidinol (diastereoisomer 1) in the form of a 
white solid; nmr (MeOD): 4.16-3.91 (m. 2H); 3.84-3.73 (m. 1H); 3.43-2.97 (m, 7H); 2.56-2.45 (m, IH); 2.27-2.18 (m. 
2H); 1.96-1.70 (m, 4H); 1. 61-1.19 (m, 4H); 1.11-1.01 (m. IH) 0.84-0.72 (m. 6H); MS: 370 (M+H)^. 

Example 42 

In a manner analogous to that described in the first paragraph of Example 13, from 0.16 g of 1-[2(R)-1(Ror S)-(ben- 
zyloxycarbamoyl)-2-(2,5-dioxo-1-pyrrolidinyl)ethy(]-4-methylvaieryl]-4-piperidinol (diastereoisomer 1), prepared in a 
manner analogous to that described in Example 14(i)-(it), there was obtained 0.048 g of 1-[2(R)-1(R or S)-(hydroxycar- 
bamoyl)-2-(2,5<fioxo-1-pyrrolidinyl)ethyl]-4-methylvaleryI]-4-piperidirx)l (diastereoisomerl) in the form of a white solid; 
nmr (MeOD): 425-4.01 (m, 2H); 3.94-3.80 (m. IH): 3.78-3.63 (m, IH); 3.52-3.02 (m. 4H); 2.82-2.73 (m. IH); 2.63 (d, 
4H, J=6); 2.04-1.76 (m. 2H): 1.64-1.27 (m. 4H); 1.18-1.09 (m, IH); 0.92-0.80 (m. 6H): MS: 384 (M+H)"'. 

Example 43 

In a manner analogous to that described in the first paragraph of Example 13, from 0.43 g of 1-[2(R)-[1(R or S)- 
(benzyloxycarbamoyl)-2-(3-methyl-2,5-dioxo-1-imidazotidinyl)ethyl]-4-methylvaleryl]-4-piperidinol (diasteroisomer 1). 
prepared in a manner analogous to that described in Example 14(i)-(ii), there was obtained 0.158 g of 1-[2(R)-[1(R or 
S)-(hydroxycarbanrK>yl)-2-(3-methyt-2,5<iioxo-1-imidazolidinyl)ethyl]-4-methylvaleryl]-4-piperidinol (diastereoisomer 1) 
in the form of a white solid; nmr (MeOD): 4.25-3.97 (m, 2H); 3.93-3.79 (m, 2H); 3.74-3.61 (m, IH); 3.52-2.97 (m, 4H); 
2.93-2.80 (m, 4H); 2.02-1.76 (m, 2H); 1.67-1.27 (m, 4H); 1.19-1.10 (m, 1H); 0.91-0.80 (m. 6H); MS: 399 (hA+H)*. 

The following Examples illustrate pharmaceutical preparations containing the hydroxamic acid derivatives provided 
by the present invention: 

Example A 

Tablets containing the following ingredients may be produced in a conventional manner: 



Ingredient 


Per Tablet 


Hydroxamic acid derivative 


10.0 mg 
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(continued) 



Ingredient 


Per Tablet 


Lactose 


125.0 mg 


Corn starch 


75.0 mg 


Talc 


4.0 mg 


Magnesium stearate 


1.0 mg 


Total weight 


215.0 mg 



Example B 

Capsules containing the following ingredients may be produced in a conventional manner: 



Ingredient 


Per Capsule 


Hydroxamic add derivative 


10.0 mg 


Lactose 


165.0 mg 


Corn starch 


20.0 mg 


Talc 


5.0 mg 


Capsule fill weight 


200.0 mg 



Claims 

1 . Ccmpourxte of the general fornnula 




wherein 

represents a 5- or 6-membered N-heterocycIic ring which (a) is attached via the N atom, (b) 
optionally contains N. O and/or S as additional hetero atom(s) in a position or positions other 
than adjacent to the linking N atom, (c) is substituted by oxo on one or both C atoms adjacent 
to the linking N atom and (d) is optionally benz-fused or optionally substituted on one or more 
other C atoms by lower alkyi or oxo and/or on any additional N atom(s) by lower alky! or aryl; 
represents lower alkyI and represents lower alkyI or aryl, or 
NR^R"^ represents a saturated 5-, 6- or 7-membered heterocyclic ring which optionally contains -NR^, 

-0-,-S-, -SO- or -SO2- as a ring member and/or which Is optionally substituted by hydroxy, 
lower alkoxy, 0x0, ketallzed 0x0, amino, mono(lower alkyl)amino, di (lower alkyQamino, car- 
boxy, lower alkoxycarbonyl, hydroxymethyl, lower alkoxymethyl. carbamoyl, mono(lower 
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alkyljcarbamoyl, clt(lower alkyl)carbamoyl or hydroxyimino; 

represents hydrogen, lower alkyi, lower alkanoyi, aryl-lower alkanoyi, lower alkoxycarbonyi, 

aryl-lower alkoxycarbonyi or mono(lower alkyl)carbamoyl; 
R"*. R^, R^ and R^ each represent hydrogen or methyl, provided that at least two of these symbols represent 

hydrogen; and 
n stands for 1-4; 

and pharmaceutically acceptable salts thereof, 

wherein lower alkyI means a straight-chain or branched-chain alkyI group containing a maximum of six carbon 
atoms, lower alkoxy means a straight-chain or branched-chain alkoxy group containing a maximum of six atoms 
and aryl means a phenyl group which is optionally substituted by lower alkyI, lower alkoxy and/or halogen. 

Compounds according to claim 1 , wherein R^ represents a 5- or 6-membered N-heterocyclic ring which (a) is 
attached via the N atom, (b) optionally contains N, O and/or S as additional hetero atom(s) in a position or positions 
other than adjacent to the linking N atom, (c) is substituted by oxo on one or both C atoms adjacent to the linking 
N atom and (d) is optionally benz-fused or optionally substituted on one or more other C atoms by lower alkyI or 
0X0 and/or on any additional N atom(s) by lower alkyI; R^ represents lower alkyi and R'^ represents lower alkyI or 
aryl or NR^R^ represents a saturated 5-, 6- or 7-membered heterocyclic ring which optionally contains -NR^. -0-, - 
S-, -SO- or -SOg- as a ring member and/or which is optionally substituted by hydroxy, lower alkoxy, oxo, ketalized 
0X0, amino, mono(lower alkyl)amino, di( lower alkyl)amino, cariooxy, lower alkoxycarbonyi, hydroxymethyl, lower 
alkoxymethyl, carbamoyl, mono(lower alkyt)carbamoyl or di(lower alkyl)carbamoyl; R® represents hydrogen or 
lower alkyI; and R"*. R^ R^. R^ and n have the significance given in claim 1. 

Compourxis according to claim 1 or claim 2, wherein the N-heterocyclic ring R^ optionally contains as additional 
hetero atom(s) one or two N atoms, one N atom and one O atom or one O atom. 

Compourxls according to claim 3, wherein R^ represents a ring of the formula 



O © © 




in which 
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and each represent hydrogen or together represent an additional bond or the remainder of a fused ben- 
zene ring; 

R^° represents hydrogen, CyC^ alkyl or phenyl which is optionally substituted by C^Cq alkyl. Ci-Ce 

alkoxy arxl/or halogen; 

X represents -CO-, -CHg-. -CH(lower alkyl)-, -C(Iower alkyOg-, -NH-, -N(Ct-C6 afkyi)- or -0-; and 

Y represents -0% -NH- or -N(CrC6 alkyl)-. 

5. Compounds according to claim 4, wherein R^° represents hydrogen or C^-Cg alkyl 

6. Compounds according to claim 4 or claim 5, wherein R^ represents a ring of formula (b) or (c). 

7. Compounds according to claim 6, wherein R^ represents phthalimido, 1 ,2-dimethyl-3,5-dioxo-1 .2,4-tria20lidin-4-yl. 
3-methyl-2,5-dioxo- 1 -imidazolidinyl or 3,4,4-trimethyl-2,5-dioxo-1 -imidazolidinyl 

8. Compounds according to any one of clainre 1-7, wherein NR^R^ represents a 5-, 6- or 7-membered saturated het- 
erocyclic ring. 

9. Compounds according to claim 8. wherein NR^R^ represents a 6-membered saturated heterocyclic ring. 

10. Compounds according to claim 9, wherein NR^R^ represents morpholino, tetrahydro-1 .4-thia2in-4-yl or 4-hydroxy- 
piperidino. 

11. Compounds according to any one of claims 1-10, wherein R^, R^ and R'^ each represent hydrogen and R^ repre- 
sents methyl. 

1 2. Compounds according to any one of claims 1-11, wherein n stands for 1 or 2. 

13. 4-[2-(R)-[1(R or S)-(Hydroxycart>amoyl)-2-phtha!imidoethyt]-4-methylvaleryl]nx)rpholine. 

14. 4-(2(R)-[l(R or S)-(Hydroxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]tetrahydro-1,4-thiazine. 

1 5. 1 -[2(R)-[1 (R or S)-(Hydroxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]-4-piperidinol. 

1 6. 1 -(2(R)-[1 (R or S)-(Hydroxycart»amoyl)-2-(1 .2-dimethyl-3,5-dtoxo-1 ,2.4-triazolidin-4-yl)ethy!]-4-methyl-valeryl]pipe- 
ridine. 

17. 4-(2(R)-[1 (R or S)-(Hydroxycarbamoyl)-2-(3-methyi-2,5-dioxo-1 -imidazolidinyl)ethyl]-4-methytvaleryl]tetrahydro- 
1,4-thiazine. 

1 8. Hexahydro-2-[2(R)-[1 (R or S)-(hydroxycarbamoyl)-2-phthalimidoethyl]-4-methylvaleryl]-N-methyl-3(S)-pyrida2ine- 
cartx)xamide. 

19. 1 -[2(R)-[1(R or S)-(Hydroxycarbamoyl)-2-(3,4,4-trimethyl-2,5-dioxo-1-imida20l(dinyl)ethyl]-4-methytvaleryl]-4-pipe- 
ridinol. 

20. Compounds of the general formula 
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5 




wherein R\ R^, R^, R"*, R^, R^, R^ and n have the significance given in claim 1 . 
20 21 . Compounds of the general formula 



25 



30 




35 

wherein r\ R^, R^, R'*. R^, R^. ard n have the significance given in daim 1 and Bz represents benzyl. 

22. Conpourxis according to any one of claims 1-19 for use as therapeutically active substances. 

40 

23. Compourtds according to any one of claims 1-1 9 for use in the control or prevention of degenerative joint diseases 
or in the treatment of invasive tumours, atherosclerosis or multiple sclerosis. 

24. A process for the manufacture of the compounds claimed in any one of claims 1-19, which process comprises 

45 

(a) reacting an acid of the general formula 



50 



55 
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wherein R\ R^, R^, R^, R^, R^, R^ and n have the significance given in claim 1, 
with a conpound of the general formula 

HgN-OZ (III) 

wherein Z represents hydrogen. tri(CrC6 alkyl)silyl or diphenyKCrCe alkyl)silyl, 
and, where required, cleaving off any diphenyl(Ci-C6 alkyl)silyl group present in the reaction product, or 

(b) catalytically hydrogenating a compound of the general formula 




wherein R^, R^, R^. R^, R^, R^, R^ and n have the significance given in claim 1 and Bz represents ben- 

zyt. 
artd, 

if desired, converting a compound of formula t obtained into a pharmaceutically acceptable satt. 

25. A medicament containing a compound according to any one of claims 1 -19 and a therapeutically inert carrier mate- 
rial. 

26. A medicament for the control or prevention of degenerative joint diseases or for the treatment of invasive tumours, 
atherosclerosis or multiple sclerosis, containing a compound according to any one of claims 1-19 and a therapeu- 
tically inert carrier material. 

27. The use of a compound according to any one of claims 1-19 for the manufacture of a medicament for the control or 
prevention of degenerative joint diseases or for the treatment of invasive tunrrours. atherosclerosis or multiple scle- 
rosis. 
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Patentanspruche 

1. Verbindungen der allgemeinen Formel 




in der 

einen 5- Oder 6-gliedrigen N-heterocydischen Ring darstellt. der (a) uber das N-Atom verkni^jft ist. (b) 
gegebenenfalls N, O und/cxJer S als zusat2liche(s) Heteroatom(e) in etner Stellung Oder Stellungen enthdit. die 
nicht benachbart zum verknupfenden N-Atom sind, (c) mit einer Oxogruppe an einem oder beiden C-Atomen 
subslttuiert ist, die zum verknupfenden N-Atom benachbart sind, und (d) gegebenenfalls einen Benzolring 
ankondensiert hat, oder gegebenenfalls an einem oder mehreren anderen C-Atomen mit Niederalkylresten 
Oder Oxogruppen und/oder an (einem) anderen weiteren N-Atom(en) mit NiederalkyI- oder Arylresten substi- 
tuiert ist; 

einen Niederalkylrest darstellt und einen NiederalkyI- oder Arylrest bedeutet, oder 
NR^R^ einen gesSttigten 5-, 6- oder 7-gliedrigen heterocyclischen Ring darstellt, der gegebenenfalls -NR^, -O- 
, -S-, -SO- Oder -S02-Einheiten als Ringbestandteil enthait und/oder der gegebenenfalls mit Hydroxy-, Nieder- 
alkoxy- Oxo-. ketalisierten Oxo-. Amino-, Mono(niederalkyl)amino-, Di{niederalkyl)amino-, Carboxy-, Nieder- 
alkoxycarbonyl-, Hydroxymethyl-, Niederalkoxymethyl-, Carbamoyl-, Mono(niederalkyl)carbamoyl-, 
Di(niederalkyt)cafbamoyl- oder Hydroxyiminoresten substituiert ist; 

R® ein Wasserstoffatom, einen NiederalkyI-, NiederatkanoyI-, ArylniederalkanoyI-, Niederalkoxycarbonyl-, Aryl- 
niederalkoxycartxjnyl- oder Mono(niederaIkyl)carbamoylrest darstellt; 

R^, R^, R^ und R^ jeweils ein Wasserstoffatom oder einen Methylrest bedeuten, mit der MaBgabe, daB minde- 
stens zwei dieser Symbole Wasserstoffatome bedeuten; und 
n einen Wert von 1 bis 4 hat; 

und pharmazeutisch vertragliche Saize davon. 

wobei ein Niederalkylrest einen geradkettigen oder verzweigten Alkylrest mit hochstens 6 Kohlenstoffatomen 
bedeutet, ein Niederalkoxyrest einen geradkettigen oder verzweigtkettigen Alkoxyrest mit hOchstens 6 Kohlenstoff- 
atomen bedeutet und ein Arylrest eine Phenylgruppe bedeutet, die gegebenenfalls mit NiederalkyI-. Niederalkoxy- 
resten und/oder Halogenatomen substituiert ist. 

2. Verbindungen nach Anspruch 1 . wobei R^ einen 5- oder 6-gliedrigen N-heterocyclischen Ring darstellt, der (a) uber 
das N-Atom verknupft ist. (b) gegebenenfalls N, O und/oder S als zusat2liche(s) Heteroatom(e) in einer Position 
oder Position en enthait, die nicht benachbart zum verknupfenden N-Atom sind, (c) mit einer Oxogruppe an einem 
Oder beiden C-Atomen substituiert ist, die zum verknupfenden N-Atom benachbart sind und (d) gegebenenfalls 
einen Benzolring ankondensiert hat oder gegebenenfalls an einem oder mehreren anderen C-Atomen mit Nieder- 
alkylresten Oder Oxogruppen und/oder an (einem) weiteren N-Atom(en) mit Niederalkylresten substituiert ist; R^ 
einen Niederalkylrest darstellt und R^ einen Niederalkylrest oder Arylrest bedeutet oder NR^R^ einen gesstttgten 
5-. 6- Oder 7-gliedrigen heterocyclischen Ring bedeutet. der gegebenenfalls -NR^-. -0-. -S-, -SO- oder -SOa-Ein- 
heiten als Ringbestandteil enthait und/oder der gegebenenfalls mit Hydroxy-, Niederalkoxy-. Oxo-, ketalisierten 
0x0-, Amino-. Mono(niederalkyi)amino-. Di(niederalkyl)amino-, Carboxy-, Niederalkoxycarbonyl-, Hydroxymethyl-, 
Niederalkoxymethyl-, Carbamoyl-, Mono(niederalkyl)carbamoyl-, oder Di(niederalkyl)carbamcylresten substituiert 
ist; R* ein Wasserstoffatom oder einen Niederalkylrest darstellt; und R^, R^ R®, R^ und n die in Anspruch 1 ange- 
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gebene Bedeutung haben. 

3. Verbindungen nach Anspruch 1 oder 2, wobei der N-heterocyclische Ring gegebenenfalls ais zusat2liche(s) 
Heteroatorri(e) ein oder zwei N-Atome. ein N-Atom und ein 0-Atom oder ein 0-Atom enthait. 

4. Verbindungen nach Anspruch 3, wobei R^ einen Ring der fotgenden Formel darstellt; 



10 



15 




(a) O O 

(b) (c) 

20 

und 
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in denen 

R® und R® jeweils ein Wasserstoffatom darsteilen oder zusammen eine zusatzliche Bindung oder den Rest 
etnes ankondensierten Benzolrings bedeuten, 
40 H^^ ein Wasserstoffatom. einen Ci-Ce-Alkylrest oder einen Phenylrest bedeutet, der gegebenenfalls mit Ci- 

Cfi-Alkylresten, Ci-Ce-Alkoxyresten und/oder Halogenatomen substituiert ist. 

X -CO, -CH2', -CH(Niederalkyl)-, -C(Niederalkyl)2% -NH-, -N(Ci-C6-Alkyl)- oder -O-Reste darstellt; und 
Y -NH- Oder -N(Ci-C6-Alkyl)-Reste darstellt. 

45 5. Verbindungen nach Anspruch 4, wobei R^° ein Wasserstoffatom oder einen Ci-Cg-Alkylrest darstellt. 

6. Verbindungen nach Anspruch 4 oder 5, wobei R^ einen Ring der Formel (b) oder (c) darstellt. 

7. Verbindungen nach Anspruch 6, wobei R^ einen Phthalimido-, 1.2-Dlmethyl-3,5-diQxo-,1,2,4-triazolidin-4-yl-. 3- 
50 Methyl-2,5-dioxo-1 -imidazolidinyt- oder 3,4.4-Trimethyl-2,5-dioxo-1 -imidazolidinylrest darstellt. 

8. Verbindungen nach einem der AnsprOche 1 bis 7. wobei NR^R^ einen 5-, 6- oder 7-gliedrigen gesdttigten hetero- 
cyclischen Ring darstellt. 

55 9. VerbirxJungen nach Anspruch 8, wobei NR^R^ einen 6-gliedrigen gesdttigten heterocydischen Ring darstellt. 

10. Verbindungen nach Anspruch 9, wobei NR^R^ einen Morpholino-. Tetrahydro-1 ,4-thiazin-4-yl- oder 4-Hydroxypipe- 
ridinoring darstellt. 
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1 1 . Verbindungen nach einem der Anspruche 1 bis 10, wobei R"*, und R^ jeweils ein Wasserstoffatom bedeuten und 
R^ eine Methylgruppe darsteih. 

12. Verbindungen nach einem der Anspruche 1 bis 1 1, wobei n den Wert 1 oder 2 hat. 

13. 4-[2-(R)'[1(R Oder S)-(Hydroxycarbamoyl)-2-phthalimidoethyf]-4-methyfvaleryi]nx>rpholin. 

14. 4-[2(R)-[1(R Oder S)-(Hydroxycarbarnoyl)-2-phthalimtdoethyf]-4-methylvaleryl]tetrahydro-1,4-thia2in. 

15. 1-[2(R)-[1(R Oder S)-(Hydroxycarbanx)yl)-2-phthaliniidoethyl]-4-methylvaleryl]-4-piperidinol. 

16. 1-[2(R)-[1{R Oder S)-(Hydroxycarbanr»oyl)-2-(1.2<iimethyl-3,5<iioxo0.2.4-triazo!idin-4-y!)ethyl]-4-rnethy!^ 
ryl]piperidin. 

17. 4-[2(R)-[1(R Oder S)-(HydroxyGarbamoyl)-2-(3-nriethyl-2.5<iioxo-1-irTiidazoIidinyl)ethyt]-4-rnethylvalery[]tetrah^^ 
1,4-thiazin. 

18. Hexahydro-2-[2(R)-[1 (R oder S)-(hydroxycailDanx)yl)-2-phthaliniidoethyl]-4-niethylvaleryl]-N-rnethyl-3(S)pyrida2in- 
carboxamid. 

19. 1-[2(R)-[1(R Oder S)-(Hydroxycarbanaoyl)-2-(3.4.4-triniethyl-2,5-dioxo-1-iniidazolidinyl)ethyl]-4-methylvaieryl]-4 
piperklinol. 

20. Verbindungen der allgemeinen Formel 




(II) 



in der R\ R^, R^, R^. R^. R®. R^ und n die in Anspruch 1 angegebene Bedeutung haben. 
21 . Verbindungen der allgemeinen Formel 
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BzO NH — 




(IV) 



(CHj)„ 



in der R\ R^, R^, R^, R^, R^, R^ und ndie in Anspruch 1 angegebene Bedeutung haben und Bz eine Benzylgruppe 
bedeutet. 

22. Verbindungen nach einem der AnsprOche 1 bis 19 zur Venwendung als therapeutische Wirkstoffe. 

23. Verbindungen nach einem der Anspruche 1 bis 19 zur Verwendung bei der Bekampfung von oder Vorbeugung vor 
degenerativen Gelenkerkrankungen oder bei der Behandlung von invasiven Tumoren, Atherosklerose Oder Multi- 
pter Sklerose. 

24. Verfahren zur Herstellung der Verbindungen nach einem der Anspruche 1 bis 19, umfasserKl 

(a) Umsetzung einer Saure der allgemeinen Famel 



HO — 




(II) 



(CH2)„ 



in der R\ R^. R^. R^, R^, R^, R^ und n die in Anspruch 1 angegebene Bedeutung haben, mit einer Verbindung 
der allgemeinen Formel 

HgN-OZ (III) 

in der Z ein Wasserstoffatom, einen Tri(Ci-C6-alkyl)6ilyl- oder Diphenyl(Ci-C6-aIkyl)silylrest bedeutet, und, 
falls erforderlich. Abspaltung eines Diphenyl(Ci-C6-alkyl)5ilylrestes. der im Reaktionsprodukt vorliegt, oder 
(b) katalytische Hydrierung einer Verbindung der allgemeinen Formel 
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BzO NH — 




(IV) 



in der R\ R^, R^, R'*. R^, R^ und n die in Anspruch 1 angegebene Bedeutung haben und Bz eine Benzyl- 
grippe bedeutet, und 

falls gewunscht, Umwandlung einer erhaltenen Verbindung der Formel I in ein pharmazeutisch vertragltches 
Salz. 

25. Medikament. das eine Verbirtdung nach einem der Anspruche 1 bis 1 9 und ein therapeutisch inertes Tragermate- 
rtal enthah. 

26. Medikament zur BekSmpfung von Oder Vorbeugung vor degenerativen Gelenkerkrankungen Oder zur Behandlung 
von irrvasiven Tumor en, Atherosklerose oder Multipler Sklerose, enthaltend eine Verbindung nach einem der 
Anspruche 1 bis 19 und ein therapeutisch inertes Tragermaterial. 

27. Verwendung einer Verbindung nach einem der Anspruche 1 bis 19 iOr die Herstellung eines Medikaments zur 
Bekampfung von oder Vorbeugung vor degenerativen Gelenkerkrankungen oder zur Behandlung von invasiven 
Tumor en, Atherosklerose oder Multipler Sklerose. 

Revendications 

1 . Composes de formule g6n6rale: 



HO HN — 




(D 



dans laquelle 

R^ represents un h6t6rocycle azot6 ^ 5 ou 6 6I6ments qui (a) est fix6 par Pinter m6diaire de 

Tatome N. (b) contient 6ventuellemerrt N, O et/ou S en tant qu'h6t6roatome(s) suppl6men- 
taire(s) dans une ou des positions autres qu'adjacentes k I'atome N de liaison, (c) est substrtu6 
par un groupe oxo sur un ou les deux atomes C adjacents ^ Tatome N de liaison et (d) est 
6ventuellement condense k un benzene ou 6ventuellement substitu6 sur un ou plusieurs 
autres atomes C par un groupe alkyle irrf^rieur ou oxo et/ou sur tout atome(s) N suppl6men- 
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taire(s) par un groupe alkyle inferieur ou aryle; 

repr^sente un groupe alkyle inferieur et represente un groupe alkyte inferieur ou aryle; ou 
NR^R"^ represente un het^rocycle ^ 5. 6 ou 7 elements satur6 qui contient ^ventuellement -NR^, -0-, 

-S-. -SO- ou -SO2- en tant qu*6l6ment cyclique et/ou qui est 6ventuellement substitu6 par un 
groupe hydroxy, alcoxy inferieur, 0x0, 0x0 c6talis6, amino, mono(alkyIe inf6rieur)amino, di(alk- 
yle inf6rieur)amino, carboxy, (alcoxy inf6rieur)carbonyle, hydroxym6thyle, (alcoxy inf6- 
rieur)m6thyle, carbanxjyie, mono(alkyle inf6rieur)carbanrK)yle, di (alkyle inf6rieur)carbamoyle 
ou hydroxyimino; 

R® represente un atome d'hydrog^ne, un groupe alkyle inferieur, alcanoyle inferieur, aryle-alca- 

noyle inf6rieur, (alcoxy inf6rleur)carbonyle. aryle(alcoxy inf6rieur)carbonyle ou nx)no(alkyle 
inf6rieur) carbamoyl e; 

R"^, R^, R^ et R^ repr6sentent chacun un atome d'hydrog^ne ou un groupe m6thyle, k condition qu'au moins 

deux de ces symboles representent un atome d'hydrog^ne; et 
n represente 1^4; 

et leurs sels acceptables sur le plan pharmaceutique. 

dans lesquels, groupe alkyle inferieur signifie un groupe alkyle ^ chaine droite ou ramifiee contenant un maximum 
de six atomes de carbone, groupe alcoxy irtferieur signrfie un groupe alcoxy k chaTne droite ou ramifiee contenant 
un maximum de six atomes et groupe aryle signifie un groupe phenyle eventuellement substitue, qui est eventuel- 
lement substitu6 par un groupe alkyle inferieur, alcoxy inferieur et/ou un atome d'halogene. 

Composes selon la revendication 1 , dans lesquels R^ represente un heterocycle azote ^ 5 ou 6 elements qui (a) 
est fixe par I'intermediaire de Tatome N, (b) contiertt eventuellement N, O et/ou S en tant qu'heteroatome(s) sup- 
piementaire(s) dans une ou des positions autres qu'adjacentes k Tatome N de liaison, (c) est substitue par un 
groupe 0x0 sur un ou les deux atomes C adjacents k I'atome N de liaison et (d) est eventuellement condense k un 
benzene ou eventuellement substitue sur un ou plusleurs autres atomes C par un groupe alkyle inferieur ou 0x0 
et/ou sur tout atome(s) N suppiementaire(s) par un groupe alkyle inferieur; R^ represente un groupe alkyle inferieur 
et R^ represente un groupe alkyle inferieur ou aryle ou bien NR^R^ represente un heterocyde ^ 5. 6 ou 7 elements 
qui contient eventuellement -NR^, -0-, -S-, -SO- ou -SO2- en tant qu'eiement cyclique et/ou qui est eventuellement 
substitue par un groupe hydroxy, un groupe alcoxy inferieur, 0x0, 0x0 cetalise, am\m, rr»ono(alkyle inferieur)amino, 
di(alky!e inferieur)amino, cart)oxy. (alcoxy inferieur)carbonyle, hydroxymethyle, (alcoxy inferieur)methyle, carba- 
moyle. mono(alkyle inferieur)carbamoyle ou di(alkyle inferieur)carbamoyle; R® represente un atome d'hydrogene 
ou un groupe alkyle inferieur; et R^, R^, R^, R^ et n ont la signification donnee dans la revendication 1. 

Composes selon la reverxlication 1 ou 2, dans lesquels ! 'heterocycle azote R^ contient eventuellement, en tant 
qu'heteroatome(s) suppl6mentaire(s), un ou deux atomes N, un atome N et un atome O, ou un atome O. 

Composes selon la revendication 3, dans lesquels R^ represente un cycle de formule: 
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dans laquelle 

R® et repr6serrtent chacun un atome d'hydrog^ne ou repr6sentent ensemble une liaison suppl6mentaire ou 

le reste d*un cycle benzene condens6; 
R^° represents un atome d'hydrogdne, un groupe alkyle en Ci ^ Ce ou ph6nyle qui est 6ventuel!ement 

substitu6 par un groupe alkyle en Ci ^ Cq, un groupe alcoxy en Ci ^ Cs et/ou un atome d'halog^ne; 
X repr6sente -CO-, -CH2-, -CH(alkyle inf^rieur)-, -C(alkyle inf6rieur)2-, -NH-. -N(alkyle en Ci k Cq)- ou - 

0-; et 

Y repr6sente -0-. -NH- ou -N(alkyle inf6rieur en Ci k Ce)-- 

5. Connpos6s selon la reverxltcation 4, dans lesquels R^° represents un atome d'hydrog^ne ou un groupe alkyle en 
Ci ^ Ce- 

6. Composes selon la reverxlication 4 ou 5, dans lesquels R^ represents un cycle ds formuls (b) ou (c). 

7. Conposes selon la revendication 6, dans lesquels repr6sente un groupe phtalimido, 1 ,2-dim6thyl-3,5<lioxo- 
1 ,2,4-triazol»din-4-yl, 3-m6thyl-2,S<iioxo-1 -imidazolidinyle ou 3,4,4-trim6thyl-2,5-dioxo-1 -imidazolidinyte. 

8. Composes selon Tune quelconque des revendications 1^7, dans lesqusis NR^R^ repr6sente un heterocycle 
sature ^ 5, 6 ou 7 elements. 

9. Composes selon la revendication 8, dans lesquels NR^R^ represents un heterocycis sature k 6 eiemsnts. 

10. Composes sslon la revendication 9. dans lesquels NR^R^ represente un groups morphdino, t6trahydro-1.4-thia- 
zin-4-yIe ou 4-hydroxypip6ridino. 

11. Composes selon Tuns quelconqus des reverxiications 1 k 10. dans lesquels R^. R^ et R^ repr6sentent chacun un 
atome d'hydrogene et R^ represente un groupe m6thyle. 

12. Composes selon I'une quelconque des revendications 1^11. dans lesquels n vaut 1 ou 2. 

13. 4-[2-(R)-[1(R ou S)-(hydroxycarbamoyl)-2-phtalimidoethyl]-4-methylvaieryl]morpholine. 



31 



EP 0 574 758 B1 

14. 4-[2(R)-[1(R ou S)-(hydroxycarbamoyI)-2-phtalimkJo6thyl]-4-methy!valeryl]t6U^ 

1 5. 1 -[2(R)-{1 (R ou S)-(hydroxycarbamoyl)-2-phtalimtdo6thyG-4-m6thy!valeryl]-4-pip6ridinoL 

1 6. 1 -[2(R)-[1 (R ou S)-(hydroxycarbamoyl)-2-(1 .2-dim6thyl-3,5-dioxo-1 ,2.4-triazolidin-4-yl)6thyl]-4-m6thylval6ryOpip6- 
ridine. 

17. 4-[2(R)-[1(R ou S)-(hydroxycarbamoyl)-2-(3-m6thyI-2.5<lioxo-1-imidazolidinyl)6thyl]-4-m6myh^al^ 
1 ,4-thiazine. 

18. Hexahydro-2[2(R)-[1 (R ou S)-{hydroxycarbafTK)yl)-2-phtalimido6thyl]-4-m6%lval6ryl]-N-m6thyl-3(S)iDyrida2in 
caitKDxamide. 

19. 1-[2(R)-[1(R ou S)-(hydraxycaitanTOyl)-2-(3,4,4-Uim§thyl-2,5-dioxo-1-imidazolidinyl)6thyO-4-m6^^ 
ridinol. 

20. Composes de formule g6n6rale: 



HO — 




01) 



dans laquelle R\ R^, R^, R^, R^, R^. R'^ et n ont la signification donn6edans la revendication 1 



21. Compos6s de formule g6n6rale: 



BxO NH — 




(CHa), 



(TV) 



dans laquelle R^ , R^, R^, R"*, R^, R^, R^ et n ont !a signification donn^e dans la revendication 1 et Bz reprteente 
un groupe benzyle. 



22. Composes selon Tune quelconque des revendications 1 ^ 19 pour une utilisation en tarrtque substances th^rapeu- 
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tiquement actives. 

23. CofTpos^s selon Tune quelconque des revendications 1 k 19 pour une utilisation dans la lutte centre ou la preven- 
tion de Tarthrose ou dans le traitement de tumeurs invasives. de rath6roscl6rose ou de la sclerose en plaques. 

24. Proc6d6 pour la fabrication des conpos^s selon I'une quelconque des reverxlications 1^19, proc6d§ qui com- 
prend les 6tapes consistant: 

(a) k faire r^agir un acide de formule g6n§rale: 




dans laquelle R\ R^. R^, R^, R^. R^. et n ont la signification donn^e dans la revendtcation 1, 
avec un compost de formule g6n6rale: 

H2N-OZ (III) 

dans laquelle Z repr§sente un atome d'hydrogene, un groupe tri(alkyle en ^ Cgjsilyle ou diph6nyl(alkyle en 
Ci k C6)silyle, 

et, si n6cessaire, k s6parer tout groupe diph6nyl(alkyle en Ci k C6)si!yle present dans le produit r6actionnel, 
ou 

(b) k hydrog^ner catalytiquement un compost de formule g6n6rale: 




dans laquelle R\ R^, R^, R^, R^ R^. R^ et n ont la signification donn6e dans la reverxiication 1 et Bz repr6- 
sente un groupe benzyle. 

et, si souhait6, k convertir un compos6 de formule I obtenu en un sel acceptable sur le plan pharmaceutique. 

25. Medicament contenant un compos6 selon Tune quelconque des revendications 1 ^ 1 9 et une mati^re v6hicule the- 
rapeutiquement inerte. 
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26. Medicament pour la lutte centre ou la prevention de I'arthrose ou dans le traitement de tumeurs Invasives. de I'athe- 
roscl6rose ou de la sclerose en plaques contenant un compose selon Tune quelcor»que des revendications 1^19 
et une mati^re v6hlcule therapeutiquement inerte. 

27. Utilisation d*un compose seton Tune quelconque des revendications 1^19, pour la fabrication d'un medicament 
dans la lutte contre ou la prevention de I'arthrose ou dans le traitement de tumeurs invasives, de I'atheroscierose 
ou de la sclerose en plaques. 
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